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PREFACE. 


The existence of natural ice-caves at depths varying 
from 50 to 200 feet below the surface of the earth, 
unconnected with glaciers or snow mountains, and in 
latitudes and at altitudes where ice could not under 
ordinary circumstances be supposed to exist, has at- 
tracted some attention on the Continent ; but little 
or notliing seems to be practically known in England 
on tlie subject. These caves are so singular, and 
many of them so well repay inspection, that a de- 
scription of the twelve which I have visited can 
.scarcely, {is it scorns to me, be considered an uncalled- 
for addition to tlie numerous books of travel which 
are constantly appearing. In order to prevent my 
narrative from being a mere dry record of natural 
plicuomeiui, I liave interspersed it with such incidents 
of travel tis may be interesting in themselves or useful 
to those who are inclined to follow my steps. I have 
also given, from various sources, accounts of simikr 
ciives in diflercnt parts of the world. 

A pamphlet on GlacQres NaturelUs by M. Thury, 
of OeiK'va, of tlie existence of which I was not aware 
when I commenced my explorations, has been of 
great service to mo. M. TThury had only visited 
thiee glaciercs when he published his pamphlet in 
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1861, but the observations he records are very 
valuable. He had attempted to visit a fourth, when, 
unfortunately, the want of a ladder of sufficient 
length stopped him. 

I was allowed to read Papers before the British 
Association at Bath (1864), in the Chemical Section, 
on the prismatic formation of the ice in these caves, 
and in the Geological Section, on their general cha- 
racter and the possible causes of their existence. 

It is necessary to say, with regard to the sections 
given in this book, that, while the proportions of 
the masses of ice are in accordance with measure- 
ments taken on the spot, the interior height of many 
of the caves, and the curves of the roof and sides, are 
put in with a free hand, some of them from memory'. 
And of the measurements, too, it is only fair to say 
that they were taken for the most part under very 
unfavourable circumstances, in dark caves liylitod 1>\- 
one, or sometimes by two candles, with a teiiiperaliiic 
varying from slightly above to slightly below the 
freezing-point, and with no surer foot-hold than lliai 
afforded by slippery slopes of ice and cIi.h/uc blcn k. 
of stone. In all cases, errors are dui; t< » want ( >f skill, 
not of honesty ; and I hope that they <lo nui '.;eiii 
rally lie on the side of exaggeration. 


Caxbrtdot! : June ISfl.'j, 



CONTENTS 


CHATTER L fags 

THE GLACIEliE OF LA GENOLLliiRE, IN THE JURA . • -I 

CHAPTER II. 

THE GLAClicRE OF S. GEORGES, IN THE JURA ... 19 

CHAPTER III. 

Tin: LOWER GLACIERE OF THE Pr£ I>E S. LIVRES, IN THE JURA 32 

CHAPTER IV. 

THE CFPr.U (ILACIERE OF THE Plii DE S. LIVRES . . .46 

CHAPTER V. 

ini: GLAOir.KF. oim;raoe-dieu, or la baume, near BESAN 90N, 

IN rJlK VOSGIAN JURA ...... 60 

CHAPTER VI. 

SANTON AND 1>6lE . . ' . , , . • 85 

CHAl’TER VII. 

nu: I.I.ACIERE OF MONTUfev, IN THE VAL DE TRAVERS . 97 

CHAPTER VIIL 

rni: GLAOIERE AND NElGliRE OF ARC-SOUS-CICON . . . 118 

CHAPTER IX. 

THE SCHAKLOCH, OR TROU-AUX-HOUTONS, NEAR THE LAKE OF 

THUN \ ‘ \ • • ,131 

a 



vm 


CONTENTS. 


CHAPTER X. PAGH 

THE GLAGiArE of GRAND ANU^ NEAR ANNECY . . .157 

CHAPTER XI 

THE GLACliRE OF CHAPPET-SUR-VILLAZ, NEAR ANNECY . .182 

CHAPTER XII 

THE GLACliRES OF THE BREZON, AND THE VALLEY OF REPOSOIU 202 

CHAPTER XIII. 

LA BORNA DE LA GLACE, IN THE DUCHY OF AOSTA . . 210 

CHAPTER XIV. 

THE GLACIERE OF FONDEURLE, IN DAUPHINE . . .212 

CHAPTER XV. 

OTHER ICE-CAVES : — 


THE CAVE OP SCEIJCZE, IN HUNOAKY . . . .2.17 

THE CAVE OF TEEBMALIK, IN KOONDOOZ . . . . 210 

THE SUBTSHELLIli, IN ICELAND. . . . • . -Ml 

THE GYPSUM CAVE OF ILLETZKAYA ZAbTOirTA, ORJ-NM!Lr, . 2 1‘) 

THE ICE-CAVBBN ON THE PEiVK OF TENhiUtH: . . . 20 > 


CHAPTER XVI. 

BRIEF NOTICES OF VARIOUS ICK-CAVh.S . . . > 

CHAPTER XVI r. 

HISTORY OP THEORIES KESPECTINO Till: CAU^I.S n! i. ff - 

RANEAN ICE 


CHAPTER xvrir. 

ON THE PRISMATIC STRUCTURE OF THE HI. t'S •il ’ 

CHAPTER XIX. 

ON THE MEAN TKSIPERATURK OF THE REOfONS IS W'lUy !; . 'C 

OF THE GLAClfeltES OCCUR ^ 




APPENDIX 



LIST OF ILLUSTEATIONS. 


ICE-COLUMNS IN THE OLACI^IRE OF LA OENOLLIERE 

ENTRANCE TO THE OLACl ERE OF S. GEORGES 

VERTICAL SECTIONS OP THE GLACIKRE OP S. GEORGES . 

LOWER OLAOIERK OF THE PE6 PE S. LIVRES 

SECTION OF THE LOWER OLVCIKRE OF THE PRfi PE S. LIVRES 

SECOND CVVE OF THE UPPER GLACIKRE OF THE PR^ PE 
S. Ll\ RES 

VEKTIC\L SECTIONS OF THE UPPER GLACIERK OF THE PRf: 
OE S. J.lvilES 

MlUro VI. SECTION OF THE <JLACIERE OF GRACE-PIEU, NEAR 
DKSVNgoN 

I’.vjii IN nn: doc us, at uesan^on . . . . . 

M.Kili U. SKCIION OF THE GLVCIEKE OF MONTII^ZY, IN THE 
VVL DE nm ERS 

oliOCND PI \N OF HIE GLACIKRE OF MONTHfiZY . 

MTUK \L siicrioN OF THE GLACIKRE OF GRANP ANU, NEAR 
S.NNLCV 

IN nn: SURTSHELLIR 


PAGE 

6 

24 

26 

39 

41 

50 

52 

77 

91 

108 

110 

173 

248 




FRAKCE AND SWITZERLAND 


CHAPTER 1 . 

THE GLAGl&RE OF LA GEKOLLI^RE^ IN THE JURA. 

In the summer of 1861, 1 found myself, with some mem- 
bers of my family, in a small rustic pension in the village 
of Arzier, one of the highest villages of the pleasant slope 
by which the Jura passes down to the Lake of Geneva. 
The son of the house was an intelligent man, with a good 
knowledge of the natural curiosities which abound in that 
remarkable range of hills, and under his guidance w:e saw 
many strange things. More than once, he spoke of the 
existence of a glaci^re at no great distance, and talked of 
taking us to see it; but we were sceptical on the sub- 
ject, imagining that glacilre was his patois for glacier, 
and knowing that anything of the glacier kind was out of 
the question. At last, however, on a hot day in August, we 
set off with him, armed, at his request, with candles ; and, 
after two or three hours of pine forests, and grass glades, 
and imaginary paths up rocky ranges of hill towards the 
summits of the Jura, we came to a deep natural pit, down 
the side of which we scrambled. At the bottom, after 
penetrating a few yards into a chasm in the rock, we dis- 
covered a small low cave, perfectly dark, with a floorii^ 
of ice, and a pillar of the same material in the form of a 
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headless woman, one of whose shoulders we eventually 
carried off, to regale omr parched friendi^ at Arzien We 
lighted up the cave with candles, and sat crouched on the 
ice drinking our wine, finding water, which served the 
double purpose of icing and diluting the wine, in small 
basins in the fioor of ice, formed apparently b;^ drops fall- 
ing from the roof of the cave. 

A few days after, our guide and companion took us 
to an ice^-cavem on a larger scale, which, we were told, 
supplies Geneva with ice when the ordinary stores of 
that town fail; and the next year my sisters went to yet 
another, where, however, they did not reach the ice, as the 
ladder necessary for the final drop was not forthcoming. 

In the course of the last year or two, I have mentioned 
these glacidres now and then in England, and no one has 
seemed to know anything about them ; so I determined, 
in the spring of 1864, to spend a part of the summer in 
examining the three we had already seen or beard of, 
and discovering, if possible, the existence of similar caves. 

The first that came under my notice was tlie Gluciert? 
of La Genollidre; and, though it is smaller and less in- 
teresting than most of those which 1 afterwards visited, 
many of its general features are merely reproduced on a 
laiger scale in them. I shall therefore commence, with this 
cave, and proceed with the account of my explorations in 
their natural order. It is probable that some of the earlier 
details may seem to be somewhat tedious, but they 
necessary for a proper understanding of the subject. 

. La GenoUidre is the montagne^ or mountain pasturage' 
and wood, belonging to the village of Genollier, an ancient 
prioiy of the monks of S. Claude.* The cave its^df lies at 

• In this neighbonrhood, the wmbagne of any m l eprcsrtiU’d by 

the Ibmimnefomiof the niune of the village : thu^ I* Arzih** is the mmlngof 
ei Andee, txA Jja of Bassin. This haa a curious effect in the 

of BOttie vUlageiHHnieli, ibr instance, ae S* Georges — one of the lan<imarks of 
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no great distance from Arzier— a village which maybe 
seen in profile from the Grand Qiiai of Geneva, ambitiously 
climbing towards the summit of the last slope of the Jura. 
To reach the cave from Geneva, it would be necessary to 
take train or steamer to Nyon, whence an early omnibus 
runs to S. Gergues, if crawling up the serpentine road can 
be called running; and from S. Gergues a guide must be 
taken across the Fruiti^re de Nyon, if anyone can be found 
who knows the way. From Arzier, however, which is nine 
miles up from Nyon, it was not necessary to take the 
S. Gergues route; and we went straight through the woods, 
past the site of an old convent and its drained fiish-pond, 
and up the various rocky ridges of hill, with no guide 
beyond the recollection of the previous visits two and three 
years before, .and a sort of idea that we must go north- 
west. As it was not yet July, the cows had not made their 
siunnier move to the liigher chdlets, and we found the 
mountains uninhabited and still. 

The point to be made for is the upper Ghalet of La 
GenollicTe, called by some of the people La Baronins^ 
though the district map puts La Baronne at some distance 
from the site of the glacidre. We had some diflSculty in 
finding the chfilet, and were obliged to spread out now and 

Iho diMrivt betwocii tlio lakrs of Joux and Geneva being the ChMet de la 
S. (iton/iii, a gnunniatical anomiily which puzzles a stranger descending 
tin .soiitliernmofrt slope of the Jura from the Asile do Mtuchairuz. This law 
of fijniiafion not universal ; for tho montagnes of Rolle and S. Livres 
are the' Vrk dc UoUe and the Pr6 de S. Livres, while the Fruitihre de 
Kf/oH is the rich upland possession of the town of that name. 

* -Pn)bably a relic of the time when the earlier Barons of Goppet possessed 
this district. The families of Grandson, Lesdiguiires, and Dohna succes- 
sivi ly hold the btirony ; and in later times the title de Coppet hid a name more 
widely known, for on the Ch&let of Les Biollea, some distance to the east of 
La Baronne, the name of Avgmte de 8teM de BxdsUin de C&ppet is carved, 
after the fashion of Swiss chALets. This was Madame de StaeFs son, who 
built Biolles in 1817 ; it was afterwards sold to tho commune of Nyon, and 
dually purchased by Arzier two or three years ago. 
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' that eadb might hunt a specified portion of the wood 
or glade for signs to guide our further advance^ enjoying 
meanwhile the lilies of the mountain and lilies of the 
valley^ and fixing upon curious trees and plants as land- 
marks for our return. In crossing the last grass, we found 
the earliest vanilla orchis {Orchis nigra) of the year, and 
came upon beds of moonwort (Botrychium Lunaria) of 
so unusual a size that our progress ceased till such time as 
the finest specimens were secured. 

Some time before reaching this point, we caught a 
glimpse of a dark speck on the highest summit in sight, 
which recalled pleasantly a night we had spent there three 
years before for the purpose of seeing the sun rise.* My 
sisters had revisited the Chalet des Ch^vres, which this 
dark speck represented, in 1862, and found that the small 
chamber in which we had slept on planks and logs had be- 
come a more total ruin than before, in the course of the 
winter, so that it is now utterly untenable. 

From Arzier to the Chalet of La Genolliere, would be 
about two hours, for a man walking and mounting quickly, 
and never losing the way ; and the glaciere lies a few 
minutes farther to the north-west, at an elevation of about 
2,800 feet above the lake, or 4,000 feet above the sea.f A 
rough mountain road, leading over an undulating expanse 
of grass, passes narrowly between two small clumps of trees, 
each surrounded by a low circular wall, the longer diameter 
of the enclosure on the south side of the road being 60 
feet In this enclosure is a natural pit, of which the north 
side is a sheer rock, of the ordinary limestone of the Jura, 
with a dbasm almost from the top ; while the south side is 
less steep, and affords the means of scrambling down to the 

« <C(xmhill Sme lS6d» 'Hov vd slept at the Chalet 

Ohksms.* 

t is only s auess, mads from a comparison with the aacertaine^I 
Im^hts of nsigbbotiniig points. 
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bottom, where a cave is found at the foot of the chasm, 
passing under the road. The floor of this small but <»m- 
paratively lofty cave is 52 feet below the surface of the 
earth, and slopes away rapidly to the west, where, ly the 
help of candles, the rock which forms the wall is seen to 
stop short of the floor, leaving an entrance 2 or 3 feet 
high to an inner cave — the gladdre. The roof of this inner 
cave rises slightly, and its floor falls, so that there is a height 
of about 6 feet inside, excepting where a large open Assure 
in the roof passes high up towards the world above. At 
one end, neither the roof nor the floor slopes much, and 
in this part of the cave the height is less than 3 feet. 

It would be very imprudent to go straight into an ice- 
cave after a long walk on a hot summer’s day, so we pre- 
pared to dine under the shade of the trees at the edge of 
the pit, and I went down into the cave for a few moments 
to get a piece of ice for our wine. My Arst impression was 
that the glaciSre was entirely destroyed, for the outer cave 
was a mere chaos of rock and stones ; but, on further in- 
vestigation, it turned out that the ruin had not reached the 
inner cave. In our previous visit we had noticed a natural 
basin of some size and depth among the trees on the north 
side of the road, and we now found that the chaos was the 
result of a recent falUng-in of this basin ; so that from the 
bottom of the Arst cave, standing as it were under the road, 
we could see daylight through the newly-formed hole. 

The total length of the floor of the inner cave, which lie^ 
north-east and south-west, is 51 feet ; and of this floor a 
length of about 37 feet was more or less covered with ice, 
the g^test breadth of the ice being within an inch or two 
of 11 feet. Excepting in the part of the cave already 
mentioned -as being less t^an 3 feet high, we found the 
floor not nearfy' so dry, nor so completely covered with ice, 
as when we first saw the gladdre, three years before, in 
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the oiiddle of an exceptionally hot August. Under the 
low roof all was very dry, though even there the ice had 
not an average thickness of more than 8 inches. It may 
be as well to say, once for all, that the ice in these caves is 
never found in a sheet on a pool of water ; it is always 
solid, forming the floor of the cave, filling up the inter- 
stices of the loose stones, and rising above them, in this 
case with a surfiice perfectly level. 

We found four principal columns of ice, three of which, 
in the loftiest part of the cave, are represented in the 
accompanying engraving: I call them three, and not 
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two, because the two which unite in a coiuniou base 
proceeded from difltaroat fissures. The line of light at. 

foot of the rock-waU is the only entranco to the 
glactdre The lowest column was Uf feet high aud 
If feet broad, not nusre than 6 inches thick in the 
middle, and flattened synutt^cally so as to 


THB GLAClIlBE OF LA OENOLU&BE. • ^ 

be comparatively sharp at the edges, like a huge double- 
edged sword. It stood clear of the rock through its whole 
height^ but scarcely left room between itself and the wall 
of the cave for a candle to be passed up and down. The 
other two columns shown in the engraving poured out of 
fissures in the rock, streaming down as cascades, the one 
being 13^ and the other 15 feet high ; and when we tied a 
candle to the end of an alpenstock, and passed it into the 
fissures, we found that the bend of the fissures prevented 
our seeing the termination of the ice. An intermittent 
disturbance of the air in these fissures made the flame 
flicker at intervals, though generally the candle burned 
steadily in them, and we could detect no current in the 
cave. The fourth column was in the low part of the cave, and 
we were obliged to grovel on the ice to get its dimensions : 
it was feet broad and 4^ feet high, the roof of the cave 
being only 2| feet high ; and it poured out of the vertical 
fissure like a smooth round fall of water, adhering lightly to 
the rock at its upper end like a fungus, and growing out 
suddenly in its full size. This column was dry, whereas on 
the others there were abundant symptoms of moisture, as if 
small quantities of water were trickling down them from 
their fissures, though the fissures themselves appeared to 
bo perfectly dry. 

fn one of the fissures there was a patch of what is known . 
as sweating-stone,* with globules of water oozing out^ and 
standing roundly upon it : the globules were not firoz^. 
This stone was exceedingly hard, and defied all our eflbrts 
to break off a specimen, but at last we got two small pieces, 
hard and heavy, and wrapped them in paper; ten weeks 
after, we found them of dourse qiute dry, and broke them 
easily, small as they were, with our fingers. The fissore 

* The patois of Vtnd bu s |»»ttieT same for this kind of stone— 

(ot unit) gui pUiem, the in^ilig*8toiie. . : 
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from 'vAudi the diortest of the four oolumns came was full 
of gnats, as were also several crevices in the walls of the 
. cave^ especially in the lowest part; and we found a number 
of large red>brown flies,* nearly an inch long, running 
rapidly on the ice and stones, after the fashion of the flies 
withwhidb trout love best to be taken. The central parts 
of the cave, where the roof is high, were in a state provin> 
orally known as * sloppy,’ and drops of water fell now and 
thetti&om above, either splashing on wet stones, or hollow- 
ing out basins in the remaining ice, or, sometimes, shrewdly 
detecting the most sdisitive spot in the back of the human 
neck. We placed one of Casella’s thermometers on a piece 
of wood on one of the wet stones, clear of the ice, and it 
soon fell to 34°. Probably the temperature had been 
somewhat raised by the continued presence of three human 
beings and two lighted candles in the small cavern ; and, 
at any rate, the cold of two degrees above freezing was 
something very real on a hot summer’s day, and told con- 
siderably upon my sisters, so that we were compelled to 
beat a retreat, — not quite in time, for one of our party 
could not effect a thaw, even by stamping about violently 
in the full afternoon sun. 

While we were in the cave, we noticed that the surfaces 
of the columns were covered by very irregular lines, inarked 
somewhat deeply in the ice, and dividing the surface into 
areas of all shapes, a sort of network, with meshes of many 
different shapes and sizes. These areas were smaller to- 
wards the edges of the columns; the lines containing them 
wwe not, as a rule, straight lines, and almost baffled our 
efforts to ooimi l^em, bot» to tbe best of my belief, there 
were meshes with three, four, and up to eight sides. The 
eolumh which stood dear of the rook was composed of very 

* I one of 4lmse to Kagiowdi sad sm told it n th« Stenopiy- 

iUfrvyhiiU^offitdplMni, artow^iDg ^ fijr. 
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limpid ice, without admixture of air ; but the caacades were 
interpenetrated by veins of looser white ice, and, where the 
white ice came, the surface lines seemed to disappear. As 
we sat on the grass outside arranging our properties for 
departure, my attention was arrested by the columnar 
appearance of the fractured edge of the block of ice which 
we had used at luncheon. It was about 5 inches thick, 
and had formed part of a stalagmite whose horizontal 
section, like that of the free column, would be an ellip^ of 
considerable eccentricity; and, on eumination, it turned 
out that the surface areas, which varied in size from a large 
thumb-nail to something very small, were the ends of 
prisms reaching through to the other side of the piece of 
ice, at any rate in the thinner parts, and presenting there 
similar faces. Not only so, but the prisms could be de- 
tached with great ease, by using no instrument more violent 
than the fingers ; while the point of a thin knife entered 
freely at any of the surface lines, and split the ice neatly 
down the sides of the prisms. When one or two of the 
sides of a prism were exposed, at the edge of the piece of 
ice, the prism could be pushed out entire, like a knot from 
the edge of a piece of wood. In some cases there 'seemed 
to be capillary fissures coincident with the lines where 
several sides of prisms met. Considering the shape of 
the whole column, it is clear that the two ends of each 
prism could not be parallel ; neither was one of the 'ends 
perfectly symmetrical with the other, and I do notthipk 
that the prisms were of the nature of tnmcated pyramids. 
On descending again, I found that the columns were with- 
out exception formed of this prismatic ice, either in whol^ 
as in the clear. «(3umn, or in part, as where limpid prisms 
existed among the white ice which ran in veins down 
cascades. In free Vertical column the prisms se^ii^ 
’to be deposited horizontally, and in the thicker 
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did not pass clear through. We carried a large piece of 
ice down to Arzier in a botanical tin, and on our arrival 
riiere we found that all traces of external lines had dis- 
appeared. 

This visit to the glad^e was on Saturday, and on the 
following Monday I determined to go up alone, to take a 
registering thermometer, and leave it in the cave for the 
night ; which, of coturse, would entail a third visit on the 
next day. Monday brought a steady penetrating rain, of 
that peculiar character which six Scotch springs had taught 
me to describe as ‘just a bit must ; * while in the higher 
regions the fog was so hopeless, that a sudden lift of the 
mist revealed the unpleasant fact that considerable pro- 
gress had been made in a westerly direction, the true line 
being north-west. Instead of the rocks of La Genollifire, 
the foregroimd presented was the base of the Dole, and 
the chasm which affords a passage from the well-known 
fortress of Les Bousses into Vaud. There was nothing for 
it but to turn in the right direction, or attempt to do so, 
and force a way through the wet woods till something 
should turn up. This something took the form of a 
chalet ; but no amount of hammering and shouting pro- 
duced any response, and it was only after a forcible entrance, 
and a prolonged course of interior shouting, that a inan 
was at length drawn. He smd that he had been asleep- 
and why he put it in a past tense is still a mystery' - .-ind 
could give no idea of the direction of the chalet on J.ii 
GenoUidre, beyond a vague suggestion that it was some- 
wise in the mist ; a suggestion by no means improbable, 
seeing that the mist was uUquitous. One piece of inl'ur- 
matkm he was able to give, and it was consoling: 1 was 
nbw, it seemed on the fVidtUse de Hy<m, and therefore 

tlm desixed chfilet ooold 11^ be faroifit if A 

* borlMind; .On Oie wh^ he riipt a guide <»>ald 
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not be found ; but there were men in the chalet, and I 
might go up the ladder with him and see what could be 
done. He led to a chamber with a window of one small 
pane, dating apparently from the first invention of glass, 
and never cleaned since. An invisible comer of the room 
was appealed to ; but the voice which resided there, and 
seemed like everything else to.be asleep, pleaded dreamily 
a total ignorance of the whereabouts of the chSlet in 
question. Just as, by dint of steady staring through the 
darkness, an indistinct form of a mattress, with a human 
being reclining thereon, began to be visible, another dark 
corner announced that this new speaker had heard of a 
jytit sentier leading to the chalet, but knew neither direc- 
tion nor distance. Here the space between the two comers 
put in a word ; and, as the darkness was now becoming 
natural, seven or eight mattresses appeared, ranged round 
the room, some holding one, some two men, most of whom 
were sitting up on end with old caps on, displaying every 
variety of squalor. The voice which had spoken last de- 
clared that the distance was three-quarters of an hour, and 
that if the day were clear there would be no difficulty in 
reaching the chalet; as it was, the man would be very glad 
to try. 

A cliange of cap was the only dressing necessary for the 
volunteer, and we faced the fog and rain, which elicited 
from him such a disgraceful amount of swearing, that it 
was on all accounts well when the rain, ceased for a few 
minutes, the mists rolled off, and the clouds lifted suffi- 
ciently to betray the surface of the Lake of Geneva, 
luxuriating in the clear warmth of an early summer’s day, 
and making us shiver by the painful contrast which- our 
own altitude presented* The deep blue of the lake brought 
to mind the story of the shepherd of Gessenay 
of whom it is told tbut when he was passing the 
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Bome friends for a first visit to Vevej, and came in sight of 
the lak^ which he had never seen before, he turned and 
hurried home incontinent, declaring that he would not 
enter a country where the'^good Q-od had made the blue 
sky to frdl and fill the valleys. 

In this bright interval we came upon a magnificent fox, 
and the peasant’s impulse was, * Oh, for a good gun I ’ an 
exclamation which would have sounded horrible to English 
ears, if I had not bemi previously broken in to it by an 
invitation from a Scotch gamekeeper to a fox-hunt, when 
he promised an excellent gun, and a stance which the 
foxes were sure to pass. 

The rain now came on again, and the guide thought 
he had had plenty of it, and must return for the after- 
noon milking ; and just then, as good luck would have 
it, we stumbled upon an immense clump of nettles 
which had been one of our landmarks two days before, so 
that he was no longer necessary, and we said affectionate 
adieux. 

The glacidre was in a state of ruin. Only the right- 
hwad column, not speaking heraldically, was standing, the 
others lying in blocks frozen hard together on the ground. 
The column which still stood was much shrunken, and 
seemed too small for its fissure, the sides of which it 
scarcely touched. The wind blew down the entrance slope 
so determinedly, that a candle found it difiicult to live at 
the bottom of the first cave ; and a portion of the current 
Meur into the glacitee, and in its sweep exactly struck thit 
fidleu . columns^ the edges of which were already rounded 
by^^. Much ctf this must be attributed to the re- 
cent of the eeeond abaft (p. 5), which admits a 

tho^t^;\4i«|^t the first oay^ ^d so exposes 

^ iair; and I diould expect 

'to wiS -^tol^^.from ttot part 



THE OLAOlfiBB OF LA OBNOLLllSBB. 18 

of the cave every sammer,* whereaa in 1S61 we fonnd 
it thick and dry (excepting a few small basins containing 
water) and evidently permanent, in the middle of a very 
hot August. The low part of the cave was so completely 
protected from the current, that the candle burned there 
quite steadily for an hour and a half : still, like the others, 
the column at that end of the glad^e was broken down,and 
it therefore became necessary to attribute its fall to some 
other agency than the current of external air. There had 
been a very large amount of rain, and the sur&ce of the 
rock in the fissures was evidently wet; so I have no doubt 
that the filtering through of the warm rain-water had 
thawed the upper supports of the ice-cascades, and then, 
owing to their slightly inclined position, the pedestal had 
not provided sulSScient support^ and so they had fidlen. 
One of them, perhaps, had brought down in its. fiUl the 
free column, which had stood two days before on its own 
base, without any support from the rock. Very probably, 
too — indeed, almost certainly, — ^the fell of the large mass 
of rock, which once formed the bottom of the basin on the 
north side of the road, has affected the old-established 
fissures, by which rain-water has been accustomed to pene- 
trate in small quantities to the glaciSre, so that now ,a 
much larger amount is admitted. On this accoimt^ there 
will probably be a great diminution of the ice in the 
course of future summers, though the amount formed each 
winter may be greater than it has hitherto been. Constant 
examination of other columns and fissures has convinced 
me, that, before the end of autumn, the majority of the 
glacidres will have lost all the columns which depend upon 
the roof for a part of their support) or spring from fissures ' 
in the wall; whereas those whidi are true stalagmites^ and 

* Sittfie wnUng Qua, I iun« lM«n told tliat MBie Engliib 
vislt«d the cave in the Att|pMa of 18S4 Anmd no iea in any parti * ' 
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are self-supporting, will have a much better chance of 
remaining through the warm season, and lasting till the 
winter, and so increasing in size from year to year. Free 
stalagmites, however, which are formed under fissures 
capable of pouring down a large amount of water on the 
occasion of a great flood of rain, must succumb in time, 
though not so soon as the supported columns. 

A curious appearance was presented by a small free 
stalagmite in the retired part of the cave. The surface of 
the stalagmite was wet, from the drops proceeding from a 
fissure above, and was lightly covered in many parts with 
a calcareous deposit, brought down from the fissures in the 
roof by the water filtering through. The stalagmite was 
of the double-edged-sword shape, and the limestone dtj- 
posit collected chiefly at one of its edges, the edge nearer 
to that part of the cave where thaw prevailed ; so that the 
real edge was a ridge of deposit beyond the edge of the 
ice.* Patches of limestone paste lay on many parts of 
the ice-floor. 

In the loftier part of the cave, water dropped from th(.* 
roof to so large an extent, that ninety-six drops of water in a 
minute splashed on to a small stone immediately uutlcr t\w 
main fissure. This stone was in the centre of a consider- 
able area of the floor which was clear of ice; and it stnu k 
me that if the columns were formed by the fre<*zing of 
water dropping from the roof, there ought to liave been at 
some time a large column imder this, the rn*>st plentiful 
source of water in the cave. Accordingly, I found that 
thd edge of the |ce round this clear area was much thicker 
thw rest of the ice of the floor, and was evidently the 
remains Gf the swelHng pedestal of a column whidfk had 
be^ abetit 12 feet in oiretimfarmioe. Tliis departed 
eolumidi account for a fact which 1 discovered in 

SSL 
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another glaci^e, and found to be of very conunon occur- 
rence, viz., that in large stalagmites there is a considerable 
internal cavity, extending some feet up from thf ground, 
and affording room even for a man to walk abdut inside 
the column. When the melted snows of spring send down 
to the cave, through the fissures of the rock, an abundance 
of water at a very low temperature, and the cave itself is 
stored with the winter’s cold, these thicker rings of ice 
catch first the descending water, and so a circular wall, 
naturally conical, is formed round the area of stones ; tihe 
remaining water either running off through the interstices, 
or forming a floor of ice of less thickness, which yields to 
the next summer’s drops. In the course of time, this 
conical wall rises, narrowing always, till a dome-like roof 
is at length formed, and thenceforth the column is solid. 
Of course, the interior cannot be wholly free from ice ; and 
it will be seen from the account of one of these cavities, 
which I explored in the Schafloch, that they are decked 
with ice precisely as might be expected.* Another possible 
explanation of this curious and beautiful phenomenon will 
be given hereafter.f 

The temperature was half a degree lower than when 
there were three of us in the cave two days before. I de- 
posited one of Gasella’s registering thermometers, on wood, 
on a stone in that part of the floor which was free from 
ice, though there was ice all round it at some, little 
distance. The thermometer was well above the sui&ce of 
the ice, and was protected from chance ^rops of water from 
the roof. 

The next morning I started early'frrom Aimer, having an 
afremoon journey in prospect to ihe neighbourhood of 
another glacidr^ and- was accompanied by Captain Douglim 
Smiti), of tibe 4th Bsgiment. OnourwaytoLaOendhlAi^ 
« P.M5. t P.801. 
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we Game aoess iihe man wbo liad aerved as guide the day 
befiore^ and a short conversation respecting the gladdre en- 
sued. He had oply seen it once, many years before, and he 
held stoutly to the usual belief of the peasantry, that the ice 
is formed in summer, and melts in winter; a belief which 
everything I had then seen contradicted. His last words as 
we partcshwere, *Plus U fait dumdy'plua fa ghlei' and, 
paradoxical as it may appear, I believe that some truth was 
concealed in what he said, though not as he meant it. Con- 
sidering that his ideas were confined to his cattle and their 
requirements, and that water is often v^y difficult to find in 
that part of the Jura, a hot summer would probably mean 
with him a drj/ summer, that is, a summer which does not 
send down much water to thaw the columns in the cave. 
Extra heat in the air outside, at any season, does not, as 
experience of these caves proves abundantly, produce very 
considerable disturbance of their low temperature, and so 
summer water is a much worse enemy than extra summer 
heat; and if the caves could be protected from water 
in the hot season, the columns in them would know how 
to resist the possible — but very small — increase of tempera- 
ture due to the excess of heat of one summer above another. 
And since the ^e is most struck by the appearance of 
the stalagmites and ice-cascades, it may well be that the 
peasants have seen these standing at the end of an un- 
usually hot wad dry summer, and have thence concluded 
diat hot summers are the best time for the formation 
)f ice. Of course, at the banning of the winter after 
t htA sumxner, there will be on tfa«e terms a larger 
ludem of ice ; and. eo^ will become true riiat the hotter 
dm yeMV'Ihe nuwe ice- there wiU be, botii during the 
ai^ the fidlowi;^ 

< ^l|^ftai^.|MrooeaB ot the fonnarion td iee will be this: 
-ihe^ds cd* eai^trinter will fiweaeaU the ywtearthi^ 
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may be in the glacidres from the summer’s thaw 5 in such 
caves as do not possess a drainage^ and then the frost will 
have nothing to occupy itself upon but the ice already 
formed, for no water can descend from the frost-bound 
surface of the earth.* As soon as the snow begins to melt 
to so great a degree that the fissures are opened up once 
more, the extremely cold water resulting therefrom will 
descend through the limestone into a cave perfectly dry, 
and filled with an atmosphere many degrees below the 
freezing point, whose frost-power eagerly lays hold of 
every drop of water which does not make its escape in 
time by the drainage of the cave. Thus the spring mouths 
will be the great time of the formation of ice, and also of 
the rfiising of the temperature from some degrees below 
freezing to the more temperate register at which I have 
generally found it, viz., rather above than below 32®. 
Professor Tyndall very properly likens the external at- 
mosphere to a ratchet-wheel, from its property of allowing 
the pjussage of hot rays down to the surface of the earth, 
an<l resisting their return : it may equally be so described 
on other grounds, inasmuch as the cold and heavy atmo- 
spliere will sink in the winter into the pits which lead to 
gl:ici(Ves, and will refuse to be altogether displaced in 
summer by anything short of solar radiation. 

We found the one column of the previous day still 

♦ It is possible that the freezing of tlio surface may play a carious part in 
th<' plu'uomuna of the spring season in such caves. Supposing the surface 
tu b(‘ completely frost-bound, all atmospheric pressure will be removed from 
tho upper surface of the water in the long fissures, and thus water may bo 
lield ill suspension, in tho centre of large masses of fissured rock, during the 
winter months. The first thorough thaw will have the same effect as the 
removal of the thumb from the upper orifice in the case of the hand-shower- 
bath ; and the water thus rained down into tho cave will have a temperature 
sufficiently high to destroy some portion ^of the cold stored up by the de- 
scent of tho heavy atmosphere of winter, or at least to melt out tho ice 
which may have blocked up the lower ends^of the fissures. 

0 
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standing, though evidently in an unhappy state of decay. 
The sharpness of its edges was wholly gone, and it was 
withered and contorted ; there were two cracks completely 
through it, dividing it into three pieces 4 or 5 feet 
long, which were clearly on the point of coming down. 
Externally, the day was fine and warm, and so we found 
the cave comparatively dry, only one drop falling in a 
minute on to the stone where ninety-six had fallen in 
the same time the day before. The thermometer registered 
32° as 'the greatest cold of the night, and still stood at 
that point when we took it up. 

We spent some little time in exploring the neighbour- 
hood of the pits, in order to find, if possible, the outlet 
for the drainage, but the ground did not fall away suffi- 
ciently for any source from so low an origin to show itself. 
The search was suggested by what I remembered of the 
Glacik'e of S. Georges three years before, where the people 
believe that a small streamlet wliich issues fruui the bottom 
of a steep rock, some distance off, owes its existence to tht* 
glaciate. 
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CHAPTER IL 

THE GLACIERS OF S. GEORGES, IN THE JURA. 

The best way of reaching this glacidre from Geneva 
would be to take the steamer to Rolle, or the train to one 
of the neighbouring stations, between Geneva and Lau- 
sanne, and thence pass up the slope of the Jura by the 
road which leads through Gimel. For the train, the Alla- 
man station would be the most convenient, as an omnibus 
runs from Allaman to Aubonne, where the poste for Gimel 
may be caught. But from Arzier there is a short cut of 
less than two hours along the side of the hills, leaving that 
village by a deep gorge not unfitly named UEnfer^ and a 
dark wood which retains an odour of more savage bygone 
times in its njime of the ‘Bear’s Wood,’ as containing 
a cavern where an old bear was detected in the act of 
attempting to winter.* 

Tlic village of S. Georges has very respectable accom- 
modation for a single traveller, an Cavalier. The com- 
mon day-room will be found untenable by most English- 
men, liowever largely they may delight in rough quarters; 
but there is a double-bedded room at the end of a bricked 
passjxge upsburs, which serves well for bedroom and sitting- 
room in one. The chief drawback in this arrangement is, 

* On our previous visit, in 1801, we passed from Arzier through Longirod 
and Marchissy, stopping to measure and admire the huge lime-tree in the 
churchyard of the latter village. Our Swiss companion on that occtision was 
anxious that we should carry home some ioe from the cave ; and as the com- 
munal law forbade the removal of the ice by strangers, he hunted up a cousin 
in Marchissy, and sent him with a hotte across country, while we went in- 
nocently by the ordinary route through S. Georges. The cousin, however, 
contrived to lose himself in the woods, and we never heard of him sgaiiL. 
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Autumn appears to be the usual time for cutting the 
ice, when it is carried from the cave on men’s backs as far 
as the commencement of the rough mountain-road, and is 
there packed on chars, and so conveyed to the nearest 
railway station. Benaud had worked in the cave for two 
years, and asserted that they did not choose the night for 
carrying the ice down to the station, and did not even care 
to choose a cool day. He believed that, in the autumn of 
1863, they loaded two chars a day for fifteen days, and 
each char took from 40 to 50 quintaux; the quintal 
containing 50 kilos, or 100 livres.* In Professor Pictet’s 
time (1822) this glaci^re supplied the Hospital of Greneva, 
whose income depended in part on its privilege of revente 
of all ice sold in the town, with 25 quintaux every otlier 
day during the summer. In my anxiety to learn the 
exact amount of ice now supplied by the glaci^re, I deter- 
mined to find out the fermier; but Benaud could tell no- 
thing of him beyond the fact that he lived in (leneva, which 
some promiscuous person supplemented by the informati<.ui 
that his name was Boucqueville, and that he had some- 
thing to do with comestibles. On entering upon a limit 
for M. Boucqueville a fortnight later, it turned out that no 
one bad heard of such a person, and the Directory professed 
equal ignorance; but, under the head of ^ Coniestihles,’ rliere 
appeared a Gignoux-Bocquet, No. 34, Marche, "rhirty- 
four, Marche, said, yes — M. Bocfjuct— it was quite true : 
nevertheless, it was clear that monsieur meant yebastiaii 
idn^, on the Molard. The Molard knew only a yonugcfr 
Sebastian, but suggested that the right man was probably 
M. Gignoux-Chavaz, over the way ; and when it was ob- 
jected that Gignoux-Bocquet, and not Gignoux-Obavaz, 
was the name, the Molard repUei that it made no mat- 
ter, — Chavaz or Bocquet, it was all the same. Whoa 
* For toUier detsSs <m fiits poiat see pagos 64 and sa. 
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M. Crignoux-Chavaz was found, he said that he certainly 
was a man who had something to do with a glacidre, but, 
instead of farming the Crlaci^re of S. Georges, he had only 
bought a considerable quantity of ice two years ago from 
the Glacidre of S. Livres, and he did not believe that, 
the fermieT of S. Georges lived in Geneva. Part of the 
confusion was due to the custom of placing a wife’s maiden 
name after her husband’s name: thus Gignoux-Chavaz 
implies that a male Gignoux has married a female Chavaz; 
and when a Swiss marries an English lady with a very 
English name, the result in the Continental mouth is suffi- 
ciently curious. 

On arriving at the entrance to the glacidre, the end of a 
suggestive ladder is seen under the protecting trunks ; and 
after one or two steps have been taken down the ladder, 
the effect of the cave below is extremely remarkable, the 
main features being a long wall covered thickly with white 
ice in sheets, a. solid floor of darker-coloured ice, and a 
high pyramid of snow reaching up towards the uncovered 
hole already spoken of. The atmosphere of the cave is 
damp, and this causes the ladders to fall speedily to decay, 
so that they are by no means to be trusted ^ indeed, an early 
round gave way under one of my sisters, when they visited 
the cav,e with me in 1861, and suggested a clear fall of 60 
feet on to a cascade of ice.* There are three ladders, one,, 
below the other, and a hasty measurement gave their 
lengths as 20, 16, and 28 feet. The rock-roof is only 

* These ladders have at best but little stability, as they consist of two 
uprights, careless about the coincidence of the holes, with bars poked loosely 
through and left to fifdl out or stay in as they choose, the former being the 
pn^vailixig choice. One of the ladders happened to be firmer than the gene- 
rality of its kind; bnt^ iinfi»!hinately,its 1^ were of unequal lengths, and so 
it turned round with one of iny sisters, learing her clinging like a cat to the 
under side. When thebars^ sufficiently loose, a diffirence of afewiaidies 
in the lengths of the legs is not of so much importance. 
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a few feet thick in the neighbourhood of the hole of 
entrance. 



E27TBAIfCR TO THE QLJkCTl^BE OF R. GEOBOES. 

The total length of the cave i.s 110 feet, lying -\K. niid 
SW., in the line of the main chain of the Jura. 'I’iie 
lowest part of the floor is a sea of ice of unknowti 
45 feet long by 15 broad ; and Kenatid tried my jiowi-rs. of 
belief by asserting that in 1834 the level of tins flooi' was 
higher by half the height of the cave than now : a state- 
ment, however, which is fully borne out by I’r«fcss(jr 
Pictet’s measurements in 1822, when the depth of the 
glacidre was less than 30 feet. Indeed, the floor had Huuk 
oondd^bly since my previous v^t, when it was all at the 
same lev^ down to the further end of the cave ; wbcr<‘ns 
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now, as will be seen in the section, there was a platform 
of stones resting on ice at that end. There are two large 
fissures passing into the rock, one only of which can be 
represented in the section, and these were full of white ice, 
not owing its whiteness apparently to the admixture of air 
in bubbles, but firm and compact, and very hard, almost 
like porcelain. Small stalactites hung from round fissures 
in the roof, formed of the same sort of ice, and broken off 
short, much as the end of a leaden pipe is sometimes seen 
to project from a wall. With this exception, there waS no 
ice hanging from the roof, though there were abundant 
signs of very fine columns which had already yielded to the 
advancing warmth: one of these still remained, in the form 
of broken blocks of ice, in the neighbourhood of the open 
hole in the roof, immediately below which hole the stones 
of tlie floor were completely bare, and the thermometer 
stood at 50°. At the far end of the cave, the thermometer 
gave something less than 32®; a difference so remarkable,, 
at tlie same horizontal level, that I am inclined to doubt 
the accuracy of the figures, though they were registered on 
the spot with due care. The uncovered hole, it must be 
r(,*membered, is so large, and so completely open, that the 
rain falls freely onto the stones on the floor below. 

IJy far the most striking part of tihis glaci^re is the 
north-west wall, which is covered with a sheet of ice 
70 feet long, and 22 feet high at the highest part: in 
the neighbourhood of the ladders, this turns the corner 
of the cave, and passes up for about 9 feet under the 
second ladder. The general thickness of the sheet is from 
a foot to a foot and a half; and this is the chief source 
from which the f&rmier draws the ice, as it is much more 
easily quarried than the solid floor. Some of my Mends 
w^ent to the cave a few weeks after my visit, and found 
that the whole sheet had been pared off and carried away. 
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On some parts of the wall the sheet was not completely 
continuous, being formed of broad and distinct cascades, 
connected by cross channels of ice, and uniting at thdr 
upper and lower ends, thus presenting many curious and 
ornamental groupings. On cutting through this ice, it 
was found not to lie closely on the rock, a small inter- 
mediate space being generally left, almost filled with 
minute limestone particles in a very wet state ; and the 
whole cavern showed signs of more or less thaw. 

It was natural to examine the structure of the ice in this 
glaci^re, after what we had observed on La Oenollidre. 
The same prismatic structure was universal in the sheet 
on the wall, and in the blocks which lay here and there on 
the floor and formed the sole remains of former columns. 
It was to be observed also in many parts of the ice-floor 
itself. The base of one large column still remained stand- 
ing in its original position, and its upper end presented a 
tolerably accurate horizontal section of the column. The- 
centre was composed of turbid ice, round which limpid 
prisms were horizontally arranged, diverging like the 
feathers of a fan ; then came a ring of turbid ice, and then 
a second concentric ring of limpid prisms, diverging in the 
same manner as those which formed the inner ring. There 
were in all three or four of these concentric rings, the 
details showing a considerable amount of confusion and 
interference : the general law, however, was most evident, 
and has held in all the similar columns which I have since 
examined in other glaci^res. The rings were not accu- 
rately circular, but presented rather the appearance of 
having been formed round a roughly-fluted pillar oiyan 
elliptical base. 

The exanunation of the ice on the wall gave some 
curious results. The horizontal arrangement of the ptiiias, 
whidh we had ^uiul to prevail in vertical oolmm^ .was 



2t TOB OLAdtiRB OF S. OEOSOES. 

here modified to suit the altered conditions of the case, 
and the axes of the prisms changed their inclination so 
as to be always perpendicular to the surface on which 
the ice lay, as fitr as could be determined by the eye. 
Thus, in following the many changes of inclination of 
the wall, the axes of the prisms stood at many different 
angles with the vertical, from a horizontal position where 
the wall chanced to be vertical, to a vertical position on 
the horizontal ledges of the rock. The extreme edges, too, 
of the ice, presented a very peculiar appearance. The 
general thickness, as has been said, varied from a foot to a 
foot and a half; and this diminished gradually along hori- 
zontal lines, till, at the edges of the sheet, where the ice 
ceased, it became of course nothing. The extreme edge 
was formed of globular or hemispherical beads of ice, like 
the freezing of a sweating-stone, lying so loosely on the 
rock that I could sweep them off in detail with one hand, 
and catch them with the other as they fell. Passing 
farther on towards the thicker parts of the ice, these beads 
stood up higher and higher, losing their roundness, and 
becoming compressed into prisms of all shapes, in very 
irregular imitation of the cellular tissue in plants, the 
axes of the prisms following the generally-observed law. 
There seems to be nothing in this phenomenon wliieli 
cannot be accounted for by the suppo-sition of gradual thaw 
of small amount being applied to a sheet of prismatic ice. 

One fact was remarkable from its universal app<^.anee. 
Wherever an incision was made in this sheet of ice, the 
prisms snapped off at the depth of an inch, and co.uld Ik* 
motwed down like com by means of a stout knife. Although 
they^ broke naturally at this constant depth, and left a 
surfisce of limpid ice without mj signs of external or 
intamal diviedon, still the laminss obtained by cbisdiling 
this lower surface carefully, broke up regularly into the 
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shapes to be expected in sections of prisms cut at right 
angles to the axis. The roughness of my instruments 
made it impossible to discover how far this extended, and 
whether it ceased to he the case at any given depth in 
the ice. 

The sea of ice on the floor was in a very wet state at 
the surface, being at a lower level than the stones on to 
which the rain from the open hole fell ; and here the pris- 
matic structure was not apparent to the eye, nor do I 
know whether it existed at all. In the Glaci^re of La 
Genollidre 1 carried a large block of perfectly prismatic 
ice into the outer cave, where it was exposed to the free 
currents of air passing from the pit of entrance to the 
hole newly opened by the fliiling in of the ground ; and, 
two days after, the external lines were scarcely perceptible, 
while on the occasion of our third visit I found that they 
hiid entirely disappeared, and the whole block was rapidly 
following their example. This disappearance of the surface- 
lines under the action of atmospheric thaw is probably the 
same thing as their absence when the flooring of ice is 
thinly covered with water. Wherever the flooring rose 
slightly towards the edges of the sea of ice, the usual 
structure appeared again. 

There were no currents of air in the cave, the candles 
burning steadily through the whole time of’ our visit. 
Excepting for the purpose of detecting disturbance in the 
air, there is no need of candles, as the two holes in the 
roof supply sufBcient light. Some account of the careful 
observations made here by M. Thury, at different seasons 
of the year, will be found in otUhr parts of this bpok. 
We passed, on our return, by the source of water whichi 
springs from the foot of a rock at some distance from the 
glaci^re, and is supposed to form the outlet for the dr^- 
age of the cave; but it is difficult to understand ho^tbis 
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can be the case, considering the form and character of the 
intervening ground. 

The two ice-caves so far described are the least interest- 
ing of all that I have visited ; but a peasant informed me, 
a day or two after, that if we had penetrated to the back 
of the pyramid of snow which lay half under the open hole, 
being the remains of the large collection which is formed 
there in the winter, we might have found a deep pit 
which is sometimes exposed by the melting of the snow. 
He had some idea that its depth was 30 feet a few years 
ago, and that its sides were solid ice. I shall have occa- 
sion to mention such pits in another glaciere; if one 
does exist here, it has probably been quarried in the ice by 
the drops from the hole in the roof, and there iniglit b(* 
some interest attached to an attempt to investigate it.* 

We reached S- Georges again in a wretched state of wet 
and cold, and Eenaud went off to bed, and imbibed abun- 
dant and super-abundant kirsch, — at least, when drawn 
thence the next morning, his manner left no doubt abiait 
either the fact or the abundance of the potations over- 
night. Warned by many experiences, I had gone no nearer 
to a specification of the bill of fare than a vague suggestion 
th^i ’ quelque chose must be forthcoming, with an a<lilitional 
stipulation that this must be something more? than nnne 
onions and fat» The landlady's rendering of qudqac dtuit*, 
was very agreeable, but, for the benefit of future diiu rs 
au Cavalier, it is as well to say that those who do not like 
anisette had better make a private arrangement wit h their 
hostess, otherwise they will swallow with their soup ar) 
ani^ttint sufficient for tnany generations of the drug : they 
xnaj^ ttldo safely order savoury rice, with browned \ml and 
wine^sauoe^ which is evidently a strong point with the 
Cavalier* 411 meals there are picturesque ; for the omelotte 

* M. Tlntiy temi tliw and it to a 
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lay on the Castle of Grandson and a part of the Lake of 
Neufchatel, while tiie hutter reposed on the mined Cathe- 
dral of Sion, and the honey, distilled pleasantly from the 
comb on to the walls of Wnfflens. No one shonld put any 
trust in the spoons, which are constracted apparently of 
pewter shavings in a chronic state of semi-fusion. On 
the evening of the second day, the landlady allowed a 
second knife at tea, as the knife-of-all-work had begun to 
knock up under the heavy strain upon its powers; hut this 
supplementary instrument was of the ornamental kind, and, 
like other ornamental things, broke down at a crisis, which 
took the form of a piece of cmst. 

Lest this account should raise anyone’s expectations too 
high, it is as well to add that they have no snuffers in S. 
Georges, beyond such as Nature provided when she gave 
men fingers; and they bum attenuated tallow candles with 
full-bodied wicks. Also, the tea is flavoured with vanille, 
unless that precious flavouring is omitted by private con- 
tract. 



CHAPTER III. 


THE LOTrEH QLACIEHE OF THE PllE HE S. UVHMS. 

I HAD intended to walk on from S. Georges to liiere, after 
returning from the glaciere last described, and thence, thij 
next morning, to the Pre de S. Livres, the mountain pas- 
turage of the commune of S. Livres,* a village near 
Aubonne. But Renaud advised a change of j>lan,an<l tli(‘ 
result showed that his advice was good. He said that the 
fermier of the Glaciere of S. Livres generally lived in 
S. Georges, and, if he were at home, would be the best 
guide to the glaciere; while the distance from S. (ieorgtN 
was, if anything, rather less than tiie distance; from Ihere : 
so that by remaining at the Cavalier for another night the 
walk to Bi^re would be saved, and the possibility of finding 
no competent guide there would be evaded. Jules Mignot, 
the farmer in question, was at home, and jiiomisf d ti« g.> 
to the glaciere in the morning, pledging Ids word anri all 
that he was worth for the existence and souTnlness of the 
ladders; a matter of considerable iinportano*, for .AL Tloirx 
had been unable to reach the ice, as al'O my sisters, by 
reason of a failure in this reBp<;ct. 

• Sancti JAherii locm^ the Swifw I>i 7 a 8 dust oxpluiaM. '1 hrri* 51 * •? liinjr 1 
coniieet any known 8. Lilx'rius with tiiit* nftighi»o«rh(Vfsl‘Tifilt\sH if hv 
Ann^niiin prince who necrotly left hi« coni't lor and waw 

soviet for tfaronghont Btttgundy and other eountrit^. k that Haini 
Oliver is n corruption of S. Lihmae, the italmn fom of thi* latter, 

Santo lAtfSthf tering become Swit-plivmo, as S. Otho hroame in anollirr 
conntiy Sant end thence San Todo, thus creating a new Saim, 8. Tinlns. 
-.Act Sa May 27. 



THB PR6 DE S. LIVfiES. 


ds 

In the course of the evening Mignot came in, and confi- 
dentially took the other chair. He wished to state that he 
had three assodSs in working the glaci^re, and that one 
of them knew of a similar cave, half an hour from the 
one more generally known ; the assocU had found it two 
years before, and had not seen it since, and he believed 
that no one else knew where it was to be found. If I 
cared to visit it, the assocU would accompany us, but there 
was some particular reason — here be relapsed into patois 
— why this other man could not by himself serve as guide 
to both glacieres. As this meant that I must have two 
guides, and suggested that perhaps the right rendering of 
assocU was ^ accomplice,’ the negotiation nearly came to a 
violent end ; but the farmer was so extremely explanatory 
and convincing, that I gave him another chance, asking 
liim how much the two meant to have, and telling him 
that, although I could not see the necessity for two guides, 

T only wished to do what was right. He expressed his- 
conviction of the truth of this statement with such fervour, 
that I could only hope his moderation might be as great 
as his faitli. He took the usual five minutes to make up 
his mind what to say, going through abstruse calculations 
with a brow demonstratively bent, and, to all appearance, 
reckoning up exactly what was the least it could be done 
for, consistently with his duty to himself and his family. 
Then ho asked, with an air of resignation, as if he were 
throwing himself and his associi away, ‘ Fifteen francs, 
then, would monsieur consider too much ? ’ ‘ Certainly, 
far too much ; twelve francs would bei^enormous. But, for 
the pleasure of his company and that of his friend, I 
ahuuld be happy to give that sum for the two, and they 
must feed themselves.* He jumped at the offer, with an 
alacrity which showed that I had much under-estimated, 
his margin in putting it at three francs ; and with ra&kj 
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expressions of wticipatory gratitude, and promises of axes 
and ropes in case of emergency, he bowed himself out. 
The event proved that both the men were really valuable, 
and they got something over the six francs a-piece. 

The rain had been steadily increasing in intensity for 
the last twenty-four hours, from the insidious steeping of 
a Scotch mist to the violence of a chronic thunderstorm, 
and had about reached this crisis when we started in the 
morning for the Pre de S. Livres. I had already tested its 
effects before breakfast, in a search for the Kenaud of the 
day before, who had made statements regarding the ice at 
S. Georges, and the time of cutting it, which a night’s 
reflection sfiowed to be false. To search for Henri Kenaud 
in the village of S. Georges, was something likt* making 
an cfiquiry of a certain porter for the rooms of ,It»hn 
Jones. The landlady of the (.lavalier was responsihle for 
the first stage of the journey, asserting that he lived two 
doors beyond the next aubergo, evidently with a feeding 
that it was wrong so far to patronise? the* rival house ns to 
live near it. That, hovveveT, was not fln‘ -aim* He nri 
Kenaud; and a house a f(?w yanlsoff wit.*' nMomineiHU-el ns 
a likely place, where, instead of Henri, a Louis Kenaud 
turned up, shivering under the eaves in <;om]>aii\ with the 
fermiei\ who introduced Louis in <liu* idian as tin- aerom- 
plice. They received cfmjoinlly ami suhniis>i\^‘ly a h'ctnre 
on the absurdity of culling it a rainy ueirning, an<l the 
impossibility of staying at homr*, even if it caim* on ujuoh 
worse, and then pointed the way to tin* ti nt* Ht*nri Kenaud. 
half-way down the Ullage. When I arrive<l at the piae<^ 
indicated, and consulted a promiscuous Swiss as to tlu* 
abode of the object of my w?arob, he <;xcIaimod, * Ifcnri 
Kenaud? I am he.’ ‘But,’ it was objected, ‘it is the 
marchand de hole who is want«^h' • Precisely, Hetiri 
Kenaud, marchand de bois ; it is I.’ ‘ But, if is the cutter 
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of ice in the glacidre.’ *Ah, a different Henri. That 
Henri is in bed in the house yonder,’ and so at last he 
was found. When finally unearthed, Henri confessed that 
when he had said spring the day before, he ought to have 
said aatumuy and that by autumn he meant* November 
and December. Enquiries elsewhere showed that the end 
of summer was what he really meant, if he meant to tell 
the truth. 

Our route for the glaci^re followed the high road which 
leads by the Asile de Marchairuz to La Vallee, as far as the 
well-known Chalet de la S. Georges ; and then the charac- 
ter of the way changed rapidly for the worse, and we took 
to the wet woods. After a time, the wood ceased for a 
while, and a large expanse of smooth rock showed itself, 
rising slightly from the horizontal, and so slippery in its 
prest^nt wet condition that wc could not pass up it. Then 
woods again, and then the montagnes of Sous la RochSy 
and La FolreuttCy till at last, in two hours, the Pr6 de 
S. rjvr(?s was achieved. The fog was so dense that nothing 
c(ml(l 1)0 seen of the general lie of the country; but the 
thalfi'pg was a sufficient guide, and after due perseverance 
we came upon the glaciere, not many yards from that line, 
on the north slope of the open valley, about 4,500 feet 
above the sea. 

'Fo prevent cattle from falling into the pit, a wall has 
bc;en built round the trees in which it lies. The circum- 
ftn-euce of this wall is 435 feet, but there are so many trees 
at the upper end of the enclosure that this gives an ex- 
aggerated idea of the size of the pit. ^SThe men fed while 
the preliminary measurements were being made ; and when 
this was accomplished, they pressed their bottle of wine upon 
me so hospitably that I was obliged to antedate the result 
which its appearance promised, and plead mal d^eatoiftme. 
Of all things, it is most unwise to give a reason for a 
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negative^ and so it proved in this instance; for they 
promptly felicitated themselves and me on the good luck 
by which it happened that they had brought a wine &mous 
on all the cote as a remedy for that somewhat vague com- 
plaint — a homoeopathic remedy in allopathic doses. 

The glacidre is entered by a natural pit in the gentle 
slope of grass, not much unlike the pit of La Genolliere, 
but wider, and covered at the bottom with snow.* The 
first ladder leads down to a ledge of rock on which bushes 
and trees grow, and this ledge it is possible to reach with- 
out a ladder ; the next ladder leads on to the deep snow, 
and descent by any ordinary manner of climbing is in this 
case quite irapossible.t The snow slopes down towards a 
lofty arcli in the rock which forms the north-west side of 
the pit, and this arch is the entrance to the glaciere ; it is 
28 f feet wide, and as soon as we passed under it we found 
that the snow became ice, and it was necessary td cut stt‘ps ; 
for the surface of underground ice is so slipptiiy, unlike 
the surface of ordinary glaciers, that the sligldest defect 


* My sisters made a two-cUys’ exf*ur'.i»'n from Ar/.i**pro rru', in 

the autumn of 1862 , and found no snow in the Wtornof the j-jt. 'ri.<y t' ok 
the route by Gimel to Biere, intending to defer tin; visif to th<‘ ohieii' r*' Tt) 
the morning of the second day; but being warned by thi- arain*' ksuAMi 
locally as U aappeur quifnnu\ a vaporous cloinl at the h uf a epu near 
the Dent d’Oche, on the other side of the Lake of (bnexa, fijey eauglif tin' 
communal forester at once, and put themseivew umh r iiis gnidanei . 'Jdie 
distance from Bi^re is twU hours’ good walking, anil an hour and a iialf fi>r 
the return. There watt no ladder for the final deswnt, an<i tin in'ighbouring 
chMet could provide nothing longer than 16 the drop being Hi; bei. 
Two Frenchmen had attempted to make their way to fhe cave a ( befnn , 
hut the old 30*foot ladddtpf the previous ytar broke under tin* fon nu»ht ')f 
them, and he fell into whence he was drawn up by incans of cord 

composed of nick«ropes from tlb ch&let| tied together, llowwer useful n 
string of cow-ties may be for rescuing a man from feuch a bii nation, A. and 
M. did not care to make use of that apparatus for » voluntary desemt. ho 
they were perforce contested with a distant view of tli»» ier ftom th*' low<>r 
td^ of the pit 

t See the section of this cate and pit on page 41. 
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from the horisontal makes the use of the axe advisable. 
The stream of ice falls gradually, spreading out laterally 
like a fan, so as to accommodate itself to the shape 
of the cave, which it fills up to the side walls ; it increases 
in breadth from 28| feet at the top to 72 feet at the 
bottom of the slope, and the distance- from the top of the 
first ladder to this point is 177 feet. Here we were arrested 
by a strange wall of ice 22 feet high, down which there 
seemed at first no means of passing; but finding an old 
ladder frozen into a part of the wall, we chopped out holes 
between the upper steps, and so descended, landing on a 
flooring composed of broken blocks and columns of ice, 
with a certain amount of what seemed to be drifted snow. 
This wall of ice, which was 72 feet long and 22 feet high, 
was not vertical, but sloped the wrong way, caving in 
under the stream of ice ; and from the projecting top of 
the wall a long fringe of vast icicles hung down, along 
the whole breadth of the fan. The effect of this was, that 
we could walk between the ice-wall and the icicles as in a 
cloister, with solid ice on the one hand and G-othic arcades 
of ice on the other, the floor being likewise of ice, and 
tlie roof formed by the junction of the wall with the top 
of the icicle-arcade. The floor of this cloister was not 
22 feet below the top of the wall, for it formed the upper 
part of a gentle descending slope of ice, rounded off like 
a fall of water, which seemed to flow from the lower part 
of the wall ; and the height of 22 feet is reckoned from 
the foot of this slope, which terminated at a few feet of 
horizontal distance from the foot of^he wall. The wall 
of ice was plainly marked with JiCrizontal bands, corre- 
sponding, no doubt, to a number of years of successive 
deposits; sometimes a few leaves, but more generally a 
strip of minuter ddbris, signified the divisions between the 
annual layers. There bad been mau\y columns of ice 
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from fissures in the rock, but all had fallen except one 
large ice-cascade, which flowed from a hole in the side of 
the cave on to the main stream, about two-thirds of the 
distance down from the snow. One particularly grand 
column had stood on the very edge of the ice-wall, and its 
remains now lay below. 

The flooring of mingled ice and snow, on which we 
stood, sloped through about five vertical feet from the foot 
of the wall, and came to an end on broken rocks, from 
which the terminal wall of the cave sprang up. The effect 
of the view from this point, as we looked up the long slope 
of ice to where the ladders and a small piece of sky were 
visible, was most striking. The accompanying engraving is 
from a sketch which attempts to represent it ; the reality 
is much less prim, and much more full of beautiful detail, 
but still the engraving gives a fair idea of the general 
appearance of the cave. 

While I was occupied in making sketches and niefusure- 
ments, Mignot was engaged in chopping discontentedly at 
the floor, in two or three different places. At length ho 
seemed to find a place to his mind, and chopped perseviT- 
ingly till his axe went through, and then Ik* snggesreti 
that we should follow. The hole was imj# t<-nipiii)g. It 
opened into the blackest possible darkness, and Mignt*l 
thrust his legs through, feeling for a fo<;thold, which, hy 
lowering himself almost to his armpits, he noon discovered: 
the foothold, however, proved to be a loose* stone, which 
gave way under him and bounded down, apparently ov« r 
an incline of like stones, to a distaiice* whitdi sounded vrv\ 
alarming. But he would not give in, and ai h ngih, 
descending still further by means of the snow in whicii 
the hole wsa made, he was rewarded by finding a solid 
block which bore his weight, and he speedily disappeared 
altogether, summoning me to follow. I projiosed to light 
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a candle first, not caring to go through such a hole, in 
such a floor, into no one knev^r what ; but he was so very 
peremptory, evidently thinking that if he had gone through 
without a pioneering candle his monsieur might do the 
same, that there was nothing for it but to obey. The hole 
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waw very uear the junction of the floor with the slope of 
stones where the floor terminated, and the space between 
the hole and the slope seemed to be filled up with a con- 
fused mass of snow and ice, in which the snow 
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predominated ; so that there was good hold for hands and 
feet in passing down to the stones, which might be about 
7 feet below the upper surface of the floor. Here we 
crouched in the darkness, with our faces turned away from 
the presumed slope of stones, till a light was struck. The 
accomplice did not find it in the bond that he should 
go down, and he preferred to reserve his energies for his 
own peculiar glacidre. 

As soon as the candle had mastered a portion of the 
darkness, we found that we were squatting on a steeply 
sloping descent of large blocks of stone, while in face of us 
was a magnificent wall of ice, evidently the continuation 
of the wall above, marked most plainly with horizontal 
lines. This wall passed down vertically to join the slope on 
which we were, at a depth below our feet which the light 
of the candle had not yet fathonied. The horizontal hands 
were so clear, that, if we had possessed climbing apparatus, 
we could have counted the number of layers with accuracy. 
Of course we scrambled down the stones, and found after 
a time that the angle formed by the ice-wall and tlie slopt* 
of stones was choked up at the ]iott<nn by large pieo s nf 
rock, one piled on another just as they had falleii from 
the higher parts. These blocks Nvore so large, that wo 
were able to get down among the intersticfv, in a spiinl 
manner, for some little distance ; and when we wero linalls 
stopped, still the ice-wall passed on beh>w oar fet i, mi.l 
there was no possible chance of determining to what iiopth 
it went. The atmosphere at this point was a sort of froz> u 
vapour, most unpleasant in all respects, and the t andli s 
burned very dimly. The thennonieter stood at hall' 
way down the slope of stones. 

Wo were»able to stretch u string in a straiglit line front 
the lowest point we reached, through the interstiet^s of the 
blocks of stone, and up to the entrance-hole, and this 
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meaflulrement gave 50 feet. Considering the inclination of 
the upper ice-floor, and the sharpness of the angle be- 
tween the wall of ice and the line of our descent to this 
lowest point, I believe that 50 feet will fliirly represent the 
height of the ice-wall from this point to the foot of the 
slope from the upper wall ; so that 72 feet wUl be the whole 
depth of ice, from the top of the third ladder to the point 



SECTION OF THE LOWEE OLACTEEB OF THE PEE DE S. L1VKB8. 

where our further progress downwards was arrested. The 
correctness of this calculation depends upon the honesty 
of Mignot, who had charge of the farther end of the string, 
and was proud of the wonders of his cave. A dishonest 
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man might easily, under the circumstances, have pulled 
up a few feet more of string than was necessary, but 50 
feet seemed in no way an improbable result of the mea- 
surement. 

The ice was as solid and firm as can well be conceived. 
The horizontal bands would seem to prove conclusively 
that it was no coating of greater or less thickness on the 
face of a vertical wall of rock, an idea which might 
suggest itself to anyone who had not seen it, and f 
think it probable that the amount of ice represented in 
the section of the cave is not an exaggeration. AVe 
were unable to measure the whole length of the wall in 
the lower cave, from the large number of blocks of stom* 
which had fallen at one end, and lay against its 
Probably, from the nature of the case, it was not so long 
as the 72 feet of wall above; but we m(‘a.sured oO feot, 
and could see it still passing on to the right liand as Wi* 
faced it. In trying to penetrate farther ahnig the facts I 
found a wing of the brown fly we had seen in eoiifliderable 
abundance on the ice in La (ienolli^re, frozen into t]i.* 
remains of a column. 

There was so very much to be ol^served on all 
and the measurements took up so niut'h tinus owing tt» th* 
peculiar difficulties which attended Ihenu that 1 did lo ? 
examine with sufficient care the curious flotjr of ieerln'mgfi 
which we cut our way to the lower <‘«vern. Neirln r tin! 

I notice the roof of the cavern thus reached, which may 
be very different from the shape of the upper snrf:u*t‘ td 
the floor composing it. If the ice-wall goes straight np. and 
the roof is formed of the ice-floor alone, then it is a vrr\ 
remarkable feature indeed. But, more probably, the huvej* 
wall leans over more and more towards the top, an<1 
forms as it were a part of the roof. It is povssible that, i\x 
rtie wall has grown, each successive annmd layer hm f>ro- 
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jected farther and farther, till at last some year very fa- 
vourable to the increase of ice has carried the projection 
for that year nearly to the opposite stones, and then an un- 
favourable year or two would form the foot of the upper 
wall. This seems more probable, from the loose constitu- 
tion of the floor at the point where it joins the stones, as 
if it were there only made up of drift and debris, while the 
part of the floor nearer the foot of the wall is solid ice. It 
has been suggested to me that possibly water accumulates in 
the time of greatest thaw to a very large extent in the lower 
parts of the cave, and the ice-floor is formed where the 
frost first takes hold of this water. But the slope of the ice- 
floor is against this theory, to a certain extent ; and the 
amount of water necessary to fill the cavity would be so 
enormous, that it is contrary to all experience to imagine 
such a collection, especially as the cave showed no signs of 
present thaw. The appearance of the rocks, too, in the 
lower cave, and the surface of the ice-wall there, gave no 
indications of the action of water ; and there was no trace 
of ice amf)ng the stones, as there certainly would have been 
if water liad filled the cave, and gradually retired before 
the attacks of frost, or in consequence of the opening up of 
drainage. There were pieces of the trunks of trees, also, 
and large bones, lying about at different levels on the 
rocks. I never searched for bones in these caves, owing 
to the absence of the stalagmitic covering which preserves 
cavern-bones from decay ; nor did I take any notice of such 
as presented themselves without search, for the hergers 
are in the habit of throwing the carcases of deceased cows 
into any deep hole in the neighbourhood of the place 
where the carcases may be found, in consequence of the 
general belief that living cows go mad if they find the, 
grave of a companion ; so that I should probably have made 
a laborious collection of the bones of the ho8 dotnesticjus^ 
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This belief of the bergers respecting the cows is supported 
by several circumstantial and^ apparently trustworthy 
accounts of fearful fights among herds of cattle over the 
grave of some of the herd« The sight of a companion’s 
blood is said to have a similar effect upon them. Thus a 
small pasturage between Anzeindaz and the Col de Che- 
ville, on the border of the cantons Vaud and Valais, is 
still called Boulaire from legendary times, when the herds- 
men of Vaud (then Berne) won back from certain Valai- 
san thieves the cattle the latter were carrying off from La 
Varraz. Some of the cows were wounded in the battle, 
and the sight of their blood drove the others mad, so 
that they fought till almost all the herd was destroyed ; 
whence the name Boulaire, from ebauelev^ to disembowel, 
— a word formed from bone, the patois for boi/ntf. 

When we left the lower darkness and ascended to the 
fioor of ice once more, Mignot expressed a desire to see 
my attempt at a sketch of the glaci^re from that point, 
as he had been much struck during liis negotiatory visit 
of the night before by the sketch of the entrance to the 
Glacidre of S. Georges, chiefly because he had gin ssed what 
it was meant for. He was evidently disappointrd with 
the representation of his own cave, for he iould s»*» notliing 
but a network of lines, with uninteUigihh* words written 
here and there, and after some hesitation he eont\‘sst*d that 
it was not the least like it. A little explanation soon set 
that right, and then he began to plead vigorously for the 
wall which surrounded the trees at tin? mouth of the pit. 
Why was it not put in ? He was told, because it could not 
be seen from below ; but nevertheless ho strongly urged 
its introduction, on the ground that he had built it hitnseif, 
and it was such a well-built wall ; facts which far more 
than balanced any little impossibility that might otherwise 
have prevented its appearance. After we had reached the 
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grass of the outer world again, he made me sketch the 
entrance to the pit, pointing to the containing wall with 
parental pride, and standing over the sketch-book and the 
sketcher with an umbrella which speedily turned inside 
out under the combined pressure of wind, and rain, and 
years ; a feat which it had already performed dea foia, he 
said, in the course of his acquaintance with it. 

Before hnally leaving the glaci^re, I examined the struc- 
ture of the great stream of ice, at different points near the 
top of the limiting wall. From its outward appearance it 
might have been expected to be rough, but it was not so ; 
it was knotty to the eye, but perfectly smooth to the foot, 
and, when cut, showed itself perfectly clear and limpid. 
It did not separate under the axe into misshapen pieces, 
with faces of every possible variation from regularity, that 
is, with what is called vitreous fracture, but rather sepa- 
rated into a number of nuts of limpid ice, each being of a 
prismatic form, and of much regularity in shape and size. 
It was smooth, dark-grey, and clear ; free from air, and 
free from surface lines; very hard, and suggesting the 
idea of coarse internal granulation. In the large ice- 
streams of some darker glacises, this ice assumed a rather 
ligliter colour by candle-light, but always presented the 
same granular appearance, and cut up into the same pris- 
matic nuts, and was evidently free from constitutional 
opacity. 
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CHAPTER IV. 

THE UPPER GLACIERE OF THE PR^ HE S. LIVRE8. 

We now put ourselves under the guidance of the accom- 
plice, Louis, who began to express doubts of his ability to 
find the upper glaciere, administering consolation })y re- 
minding us that if he could not find it no one else eoiihl. 

As we walked on through the mist -and rain, it became 
necessary to circumvent a fierce-looking bull, and Mignot 
and the accomplice told rival tales of the clangers to which 
pedestrians are exposed from the violence of the* cattle on 
some montagnes, where the bulls are allowc<i to grow t<> 
full size and fierceness. Mignot was (jnitc m<4fierly in bis 
advice and his cautions, recommending as th(* Hure>l saft*- 
giiard a pocket-pistol, loaded with powder onl\, to i.e 
flashed in the bull’s face as lie makes liis ( iKirgf*. When 
infonned that in P^ngland an umbrella or a para.^ol 
found to answer this purpose, la? Hhoi»k his head nega- 
tively, evidently having no confidence in liis «o\n um- 
brella, and doubting its obeying Ids \\i,>hesai tiie crific.il 
moment; indeed, it would rcMpurt? u considemblt* tim* , 
and much care and labour, to unfurl a lumbering iristm- 
ment of that description. He bud tin* of (be fah- 
contest with Renaud in the end, for he had himself been 
grazed by a bull which came up with him at the moim nf 
when he sprang into a tree. 

Before very long we reached a little kmmel-like Jmt of 
boughs, which no decent dog would have lived in, and nf» 
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large dog could have entered, and from this We drew a char- 
coal-burner. No, he said, he did not know the glacidre ; he 
had heard that one had been discovered near there, and 
he had spent hours in searching for it without success. 
A herdsman on his way from one pasturage to another 
could give no better help, and we began to despair, till 
at length Louis desired us to halt in a place sheltered 
from the rain, while he prosecuted the search alone. We 
had abundant time for observing that, like other leafy 
places sheltered from the rain, our resting-place was com- 
manded by huge and frequent drops of water ; but at last 
a joyful Jodel announced the success of the accomplice, 
and we ran off to join him. 

At first sight there was very little to see. Louis had 
lately been enunciating an opinion that the cave was not 
worth visiting, and I now felt inclined to agree with him. 
The general plan appeared to be much the same as in the 
one we had just left, but the scale was considerably smaller, 
'rin? pit was not nearly so deep or so large, and, owing 
to the falling-in of rock and earth at one side, the snow 
was approached by a winding path with a gradual fall. 
As soon as the snow was reached, the slope became very 
steep, and led promptly to an arch in the rock, where 
the stream of ice began. The cave being shallow, the 
stream soon came to an end, and, unlike that in the 
lower glaciere, it filled the cave down to the terminal 
wall, and did not fill it up to the left wall. ^Here the 
ground of the cave was visible, strewn with the remains 
of columns, and showing the thickness of the bottom of 
the stream to be about 6 feet only. The arch of entrance 
had evidently been almost closed by a succession of large 
columns, but these had succumbed to the rain and heat 
to which they had been exposed by their position. 

The left side of the cave, in descending, that is the west 
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Bide, was comparatively lights being in the line from the 
arch ; but the other side was quite dark^ and after a time 
we found that the ice*stream, instead of terminating as we 
had supposed with the wall of rock at the end of the 
cavern, turned off to the right, and was lost in the dark- 
ness. Of course candles were brought out, though Louis 
assured us that he had explored this part of the cave on his 
previous visit, and had found that the right wall of the 
cave very soon stopped the stream : we, on the contrary, 
by tying a candle to a long stick, and thrusting it down 
the slope of ice, found that the stream ptu«sed down ex- 
tremely steeply, and poured under a narrow and low arch 
in the wall of the cave, beyond which nothing could be 
seen. We despatched pieces of ice along the slope, and 
could hear them whizzing on after they had passed the 
arch, and landing apparently on stones far beh>w ; I 
called for the cords, and told l^ouis that we must cut our 
way down. But, alas I the cords had l)een left at the oth(‘r 
glaciSre ! One long bag, with a hole in the middle likf» an 
old-fa.^hioned purse, had carried the ]unchr*r)ii at one end 
and the ropes at tlie other; and wh*m tin* lme*he<m was 
finished, the bag had been stowed away under saf<.' traces 
till our return. This was of (M)urse imniensely annoving, 
and I rang the changes on the few words t»f abuse wliich 
invention or knowledge supplied, as we sat damp and 
shivering on the verge of the slope, idly sendirig tlown 
pieces of broken columns which brought forth tantalising 
sounds from the subterranean regions. At length Remnul 
was moved to shame, and declared that he would cut hin 
way down, rope or no rope; but this seemed so {jorribly 
hazardous a proceeding under all the circumstances, that I 
forbad bis attempting it Seeing, however, that he was 
determined to do something, we arranged ourselves into an 
apparatus something like a sliding telescope. Lmtis cut a 
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first step down the slope, and there took his stand till such 
time as Mignot got a firm grasp of the tail of his blouse 
with both hands, I meanwhile holding Mignot’s tail with 
one hand, and the long stick with the candle attached to 
it with the other ; thus professedly supporting the whole 
apparatus, and giving the necessary light for the work. 
Even so, we tried again to persuade Renaud to give it up, 
but he was warmed to his work, and really the arrangement 
answered remarkably well : when he wished to descend to 
a new step, Mignot let out a little blouse, and, being him- 
self similarly relieved, descended likewise a step, and then 
the remaining link of the chain followed. The leader 
slipped once, but fortunately grasped a projecting piece 
of rock, for the stream was here confined within narrow 
walls, and so the strength of the apparatus was not 
tested ; it could scarcely have stood any serious call upon 
its powers. 

After a considerable period of very slow progress, Renaud 
asked for the candlestick, never more literally a stick than 
now, and thrust it under the arch, stooping down so as to 
see what the farther darkness might contain. We above 
could see nothing, but, after an anxious pause, he cried 
Oil pent oiler! with a lively satisfaction so completely 
shared by Mignot, that that worthy person was on the 
point of letting Ecnaud’s blouse go, in order to indulge in 
gt'stiires of delight. The step-cutting went on merrily 
after this announcement, and one by one we came to the 
arch and passed through, finding it rather a trough than 
an arch ; the breadth was about 4 feet, and the height from 
1^ to 1 J feet, and, as we pushed through, our breasts were 
prefc«sed on to the ice, while our backs scraped against 
the rock which formed the roof. 

As soon as this trough was passed, the ice spread out 
like a fan, and finally landed us in a subterranean oaveiio. 
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72 feet long by 36 feet hroad^ to which this was the only 
entrance. The breadth of the fan at the bottom was 27 feet ; 
and near the archway a very striking column poured from 
a vertical fissure in the wall, and joined the main stream. 
The fissure was partially open to the cave, and showed the 
solid round column within the rock: this column moa- 
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gured 18^ feet iu circumference, a little liolow (he point 
where it became free of the fissare, and it hud n streiun of 
ice 22 feet long pouring from it« hage. The colour of tlu- 
colnnm was unusual, l>eiiig a dull yellowieb greon, and the 
peculiar structure of the ice gave the whtdc mti*s the 
appearance of coursing down very rapidly, as if the water 
had been froaen while tht» moving^ and had not therefore 
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ceased so to move. At the bottom of the fan, the flooring 
of the cave consisted of broken stones for a small space, 
and then came a black lake of ice, which occupied all the 
centre of the cave, and afforded us no opportunity of 
even guessing at its depth. From the manner, however, 
in which it blended with the stones at its edge, I am 
not inclined to believe that this depth was anything very 
great. 

Ilenaud, in his impetuosity, had ceased to cut steps 
towards the bottom of the slope, and had slipped down 
the last few feet, of course cutting the remaining steps 
before attempting to reascend. We found him strutting 
about the floor of the cave, tossing his wet cap in the air, 
and crying No one! No one! I the first! declining to take 
any part in measurements until the full of liis delight and 
pride had been poured out. He shouted so loud that I was 
o])ligfHl ti> stop him, lest by some chance the unwonted 
disturbance of the air should bringdown an unstable block 
from the roof of the arch, and seal us up for ever. There 
was no sign of incipient thaw in the cave, and the air was 
Vi*ry dry, so much so as at once to call attention to the 
fact. At the farthest end, a lofty dome opened up in the 
roof; and possibly at some time or other the rock may here 
fall through, and afford another means of entrance. Be- 
neath this dome a very lovely cluster of columns had 
giNuiped itself, formed of the clear porcelain-lil^e ice, and 
fretied and festooned with the utmost delicacy, as if An- 
dersen’s Ice Maiden had been there in one of her amiable 
moods, and had built herself a palace. This dome in the 
roof was similar to many which I afterwards observed in 
other glacidres, being a vertical fissure with flutings from 
top to bottom — not a spherical dome, but of that more 
elegant shape which the female dress of modem times 
assumes on a tall person. 
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Between the base of the circular column and the wall, 
we found a rare instance of clear jelly-like ice, without any 
lines external or internal, such as is formed in the open 
air under very favourable circumstances. The ordinary 
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number of undergraduate -May 'J’cnas luid airifrd( d vari-.u- 
opportunities for studying tin- corii|.arativc il.arn. i.l 
different pieces of ice, but eertainly no uiit- i vi t sn\ u 
lemon pippin through an inch and a half .d' liiat mutciiil 
so clearly as we now saw the white rock limm-jli 1 1 tt-. f. 
Mignet, indeed, said 2 feet; but it was Idn way h. mak. a 
large estimate of dimensions, and iic constiuitiy inter- 
rupted my record of measurements by the aMstation (h.it I 
had made them moina qiiepha. We were alldiMippt.inted 
by the actual size of the ice-fall whieli it hud co.d us s.a 
much time and trouble to descend, the di«t.ance from the 

* A pcSat craunon to th^ two sections, wbicli arc matte liy |>laurs nearly 
at ongtaa to each otW. 
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first step to the last being only 26 feet : as this^ however, 
was given by a string stretched from the one point to the 
other, and not following the concave surface of the ice, 
the real distance was something more than this.. 

It was now getting rather late, considering the journey 
one of us had yet to perform, and we walked quickly away 
from the glaci^re, agreeing that it was not improbable that 
in that part of the Jura there might be many hidden caves 
containing more or less ice, with no entrance from the 
world outside, except the fissures which afford a way for 
the water. The entrance to this cave was so small, that 
the same physical effect might well be produced by one or 
two cracks in the rock, such as every one is well acquainted 
with who has walked on the fissured limestone summits of 
the lower mountains ; and, indeed, Kenaud positively af- 
firmed that at the time of his former visit there was not 
oven this entrance to the lower cave, for the ice-stream 
r(*achcd then a higher point of the wall, and completely 
filled and hid the arch we had discovered. It is very 
difficult to see how ice can exist in a cave which has no 
atmospheric communication with the colds of winter, as 
would apparently be the case with this cave if the one 
entrance were closed; but where the cracks and small 
fissures in the rock do provide such communication, there 
is no reason why we should not imagine all manner of 
glacial beauties decorating unknown cavities, beyoiid the 
general pliysical law to which all the glaci^res would seem 
to be exceptions. 

Mignot now became communicative as to the amount of 
ice supplied by his glaciere, the lower of the two we had 
seen; and his statistics were so utterly confused, that I gave 
him ten centimes and an address, and charged him to 
write it all down from his account-book, and send it by post. 
The letter was accordingly written on July 24, and after 
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trying many unsuccessful addresses in various parts of 
Switzerland^ it finally reached England in the middle of 
September. It tells its own tale sufficiently well, and 
is therefore given here with all the mistakes of the ori- 
ginal. 

‘Mon cher Monsieur lirowne, — J’id beaiicoup tarde a 
vous ecrire les details promis, sans tioute je iie voulait pas 
vous oublier; nous sommes affliges dans nut re maisou lua 
femme et gravenient malade ce (|iii me donne lieancouj) (!♦• 
tourment jour et nuit, enfin cc n’est pas ce <nii doit faire 
notre entretient. 

Eu 18()3. Nous avoiis e.\[»loite lomme suit. 

( Depen ses.) 

Auust 27 10 juurnees pour eoiite<‘tioniier Ii s EelielK*> 

et IcsS po^er. 

„ 21) 3 journees pour couper la gla^^e. 

„ 31 11 Jourriees poiirsoitir la gla-^e aver 1, 

liotes. 

„ 31 4 elifirs a deux ehesaiix |>«‘Ui- aeuiieuri 

Menes la charge a deux: d» - e, 

Septembre 1 (iland plusieiir> autnv^ J»>uinet > p -. r .e*. 

cuiupagiKT h-s cfjai.''. 7i) p'»N t!** \'i] hu 
eu fai-aiit res t'liargcUiieu? (mi. 

< ol'des J;e*ur m' telilr. 

Septcmbre 2 Troi.s joui jkcs pt»ur o»u|h r. 
le 3. 12 jmiriiee.-» pour sort ir. 

‘ Cher Monsieur.' Je iuj vuus ait pas mis i** pnx d*' 
chaque articles; ni toiit-a fait toiius Ics tmveaux ioui-. pour 
vous donner une idtW, je V(?ux vous donner eounaijisjuK i' tlu 
cout g^n^ral des defiences pour deux chargemeuts s elcvi- 
a 535 francs. Jc vous donne aussi connaissanec de In 
quantity de glasse rendue 235 quta^iux a 3 francs, cjui 
produit 705 francs reste net sur deux chargement^ 175 



THE PB£ D£ S. LIVEKS. 


55 


francs: par consequent mon cher Monsieur je n’ai pas 
besoin de vous donner des details des chargements sui- 
vants c’est a pen pres les mSmes frais, et la quantite de 
glasse aussi. 

^ Nous en avons refait trois chargements : — 

Un le 15 Septembie. 

2 le 13 Octobre. 

3 le 14 Novembre. 

‘ (Jehi compreud toute Texploitation de 1863. 

^ V(uis iii’excuserez beaucoup de mon retard. 

‘ Je terinine cn vous presentanL mes respectueuses salu- 
tations. Vous noublierez pas ceque vous mavez promis’* 

‘ St. (jreorges, le 24 Juillet, 1864. Dimanche, 

‘Jules Mionot.’ 

I nstead of three francs the quintal, Mignot had previously 
told me tliat he got four francs, delivered at Gland, and 
Hve at Geneva. His ordinary staff during the time of the 
I'xploitation was ten men to carry and load, and two to cut 
the ice in the cave. 

It was a matter of considerable importance to catch the 
Poste at Giinel, and the two Swiss groaned loudly on the 
<*onsocjuent pace, unnecessary, as far as they were con- 
oorntKl, for the Poste was nothing to them. As a general 
rule, the Swiss of this district cannot walk so fast as their 
Burgundian or French neighbours, unless it is very much 
to their interest to do so, and then they can go fast 
t^nough. A legend is still preserved in the valleys of Joux 
and J^es Kousses, to the following effect. While the Franche 
(ionite was stilLSpanish, in 1648, commissioners were ap- 
pointed to fix the boundaries between Berne and Burgundy, 
on the other side of the range of hill we were now des- 
cending, and they decided that one of the boundary stones 

* TliP (limc*ns»ion» of ihi* Wo caves, and of tlie various masses of ico. 
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must be pla cedt the distance of a common league from 
the Lake of Les Bousses. Unfortunately, no one could say 
what a common league was, beyond the vague definition of 
* an hour’s walk ; ’ so two men were started from the shore 
of the lake^ the one a Burgundian and the other a Swiss, 
with directions to walk for an hour down the Orbe to- 
wards Chenit, the stone to be placed half-way between the 
points they should respectively reach at the end of the 
hour. It was for the interest of the Franche Comte that 
the stone should be as near the lake as possible, and ac- 
cordingly the Swiss champion made such walking as had 
never been seen before, and gained for Berne a e«>nsider- 
able amount of territory. There was no such tragic result 
in this case as that which induced the Carthaginians to pay 
divine honours to the brothers whos(» speed, on a likt* 
occasion, had added an appreciable amount to th(‘ posses- 
sions of the republic. 

At length we reached the point wh<‘re the* roads for 
Gimel and S. Georges separate, and tliere, under a glo- 
rious sapin, we said our adieux, and wished our au /v > 
and settled those little matters wlii< h the best frioiitN 
must settle, when one is of the natur(‘ of a monsieur, and 
the others are guides. They burdened their souls 
many politenesses, and so we parted. The inrlemi*ney of 
the weather w^as such, that the people in tlie lower coirntry 
asked, as they passed, whether snow )ia<l fallen in the 
mountains, and the cold rain continued unceasingly <l(»vvn 
to the large plain on which the Fedt?ral of Ibere* i^ 

placed* Here for a few moments the sun sleuved its(‘lf. 

♦ The Cartulaiy of Lausuniw^ ixtatei^ that the wealthy villairo of n*- 
coived its name from the following hi«tonml fact : - In 62 % tho of 

LftiusaaiK^ B. P!rolhaH wan sup«»rintafiding the cutting of wootl in the .fum 
for hia cathedral, when he died suddenly, and was carried down on a litn*r 
to a place where a proper hier could be procured, whence the place way? 
named Bito. 
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lighting up the white tents, and displaying to great ad- 
vantage the masses of scented orchises, and the feathery 
reine^des^prSs, which hemmed the road in on either side. 
All through the earlier part of the day, flowers hkd forced 
themselves upon our notice as mere vehicles for collected 
rain, when we came in contact with them ; but now, for a 
short time, they resumed their proper place, — only for a 
short time, for the rain soon returned, and did not cease 
till midnight. Not all the garden scenery about Aubonne 
and Allaman (ad Lenumnum^ nor all the vineyards which 
yield the choice white wine of the Cote, could counter- 
balance the united discomfort of the rain, and the cold 
whicli had got into the system in the two glaci^res ; and 
matters were not mended by the discovery that Bradshaw 
was treacherous, and that a junction with dry baggage 
at Neufchatel could not be effected before eleven at night. 

There are some curious natural phenomena in this neigh- 
bourhood, due to the subterranean courses which the fis- 
sured limestone of the Jura affords to the meteoric waters. 
Not far from Bi^re, the river Aubonne springs out at the 
bottom of an amphitheatre of rock, receiving additions 
soon after from a group of twenty natural pits, which the 
peasants call unfathomable — ^an epithet freely applied to 
the strange holes found in the Jura. It is remarkable that 
tl)e water seems to stand at different levels in the various 
pits.^ The plain of Champagne, in which they occur, is 
unlike the surrounding soil in being formed of calcareous 

* Tlio most curious pit of this kind is ihefrais^mts of Vesoul, in the Vos- 
gian Jura, which pours forth immense quantities of water after rain has fallen 
in the neighbourhood. The water rushes out in the shape of a fountain, and 
oil one occasion, in November 1557, saved the town of Vesoul from pillage 
by a passing army. This pit is carefully described by M. Hassenfratz, in the 
Journal de Physique^ t. xx. p. 259 (an. 1782), where he says that Cmsar 
was driven away from the town of Vesoul, which he had intended to beeifge, 
by the floods of Water poure^ '|brth ffom the I know of no such 

incident in Caesar’s life, though Hassenfratz quotes Gaesar’s own westds; 
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detritus, evidently brought down by some means or other 
from the Jura, and is dry and parched up to the very edges 
of the pits. The Toleure, a tributary of the Aubonne, 
frequently large enough to be called a confluent, flows out 
from the foot of a wall of rock composed of regular paral- 
lelepipeds, and in the spring, when the snows are melting 
freely, its sources burst out at various levels of the rock. 
Farther to the west, the Versoie, famous for its trout, 
pours forth a full-sized stream near the Chateau of Divoiine, 
which is said to take its name nnda) from tin’s 

phenomenon. Passing to the northern slope of this range oi 
the Jura, the Orbe is a remarkable example of the same sort 
of thing, flowing out peacefully in very eonsiderabh- bulk 
from an arch at the bottom of a perpendicular rock of 
great height. This river no doubt o\v«\s its (uigiii to tin* 
superfluous waters of the i^ake of IJreiiets, which ha\(' no 
visible outlet, and sink into fisMires and entontuilrs in lie* 
rock at the edge of the Jake. Notwithstandijig that tla 
lake is three-(juarters of a league distant, hoi^mtally, and 
nearly 700 feet higher, the l^eliet had alwa 3 !^^been that it 
was the source? of the stream, and in 1776 tUs Was pruv(‘d 
to be the fact. For vsome years bcJbre tli|||^^d||b, the waters 
of the Lake of Joux had been inconvejc^esalB;^ high, and the 
people determined to c:Iean out tlie eniOKinoirit and fi.ssur(*> 
of the Lake of Brenets, which is only separfitc'd the 

Lake of Joux by a narrow bmgueof land, in the 
that the water would then pass away more i^ely. In 
order to reach the fissures, they dammed up the outlet of t he* 
upper into the lower lake ; but the pressure on the em- 
bankment became too great, and the waters hurst tlirongb 

the toym of Vesoul, too, bad no historical oxiVteiuT beftm'* thf» Dth i»r I0t)i 
century of our cm There i« ulao a pit near Veeottl wliieh coorttina ^ 
ill summer, and may b© the same hr the okl hietomn of 

Franefae Co]nt4 GoUut, in dtwrrthiug the mentions that ir .w «*nki 
tliat no one cares to exfiote it (pp. 01, 
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with much violence, creating an immense disturbance in 
the lake ; and the Orbe, which had always been perfectly 
clear, was troubled and muddy for some little time. The 
source of the Loue, near Pontarlier, is more striking than 
even that of tlie Orbe.* 
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CHAPTER V. 

THE OLACIERE OF THE GrAcE-DIEC, Olt I.A B.VCME, 
NEAR BEsSANgON. 

The grand and lovely scenery of the Vnl de Travers has 
at length been opened up for the ordinary tt)uriht world, 
by the railway wliich connects Pontarlier with Ntnif- 
chatel. The beauties of tiie valley are an unfortunate 
preparation for the dull expanse of u^ly France which 
greets the travelhtr passing north from the former town ; 
but the countr}' soon assumes a pleasanter asp(>ct, and 
nothing can be more charming than the soft green sIop(*s, 
dotted with the richest pines, which form the apprf>ach 
the station of Boujeailhjs, It is impossible for thi- most 
careless traveller to avoid ok^erving thf; ill effects produced 
upon the trees on the soutli wido of the forest^pf Chaux, by 
the crowded and neglected state iii which they have been 
left, and the wet state of the .soil. The braucheft beconie 
covered with moss, which first kills them, and 
them off, HO that many tall and tapering sopins 
heads to the sky with trunks wholly guiltless of branches ; 
while in other cases, where decay has not yet gtan* f;u\ 
the branches wear the appearance of gigantic stags* horns, 
with the velvet; and when a number of fheso interhuMs 
the mosses unite in large dark patches, giving a cedar- 
like air to the scen^ of ruin* 

Up to this pointy an elderly Frenchman in the carriagi? 
had been extremely offensive, from the evil odour of hts 
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Macintosh coat ; but in answer to a remark upon the. im- 
provement which the railway would effect, hy providing 
ventilation for the forest, he gave so much information on 
that subject, and gave it so pleasantly, and had evidently 
so good a knowledge of the topography of Franche Comt4, 
that his coat speedily lost its smell, and we became excel- 
lent friends. 

It is a tantalising thing to be whirled on a hot and dusty 
day through districts famous for their wines, the dust and 
heat standing out in more painful colours by contrast with 
the recollection of cooling draughts which other occasions 
have owed to such vineyards ; though, after all, the true 
method of facing heat with success is to drink no wine. 
At any rate, the vineyards of Arbois must always be 
interesting, and if the stories of the Templars’ orgies be 
true, we may be sure that the chapelry which they pos- 
sessed in that town would be a favourable place of resi- 
dence with the order ; possibly Rule XVI. might there be 
somewhat relaxed. ‘ The good wine of Arbois,’ la meiUmre 
cave de Bourgougne, a judicious old writer says, had free 
entry into all the towns of the Comte ; and when Burgundy 
w^ becoming wperial, Maximilian extended this privilege 
through all ^e towns of the empire. A hundred years 
* later, it had so high a character, that the troops of 
1^. -turned away from the town, announcing that 
not wish to attack ceulx qui estoient du naturd 
d4 Imr vin, qu^ frappe partout ; * and the king was force4 
to come himsetf, with his constable and marshals, to beat 
down the walls, in the course of which undertaking his 
men felt the vigour of the inhabitants to a greater extent 
than he liked. It u said that when he had taken the town, 
the municipality received him in state, and. supplied him 
with wine of the couhtry. He praised the wine very highly, 
* IWta Boatemps, Conseiller an baOliage d’Arbois. 
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on which one of the body had the ill taste to assure him 
that they had a better wine than that. * You keep it, 
perhaps,’ was the royal rebuke, *for a better occasion.’ 
Henry had a great opinion of this wine; and the Due 
de Sully states, in his Memoirs, that when the Due d(^ 
Mayenne retired from the league against the king, and 
came to Monceaux to tender his allegiance, Henry punished 
him for past offences by walking so fast about the grounds 
of the chateau, that the poor duke, what with his sciatica, 
and what with his fat, at last told him with an expressive 
gesture that a minute more of it would kill him. Tlu^ 
king thereupon let him go, and promised fdm some via 
iVArhois to set him right again.* 

The present appearance of tlie town, as seen from tin* 
high level followed by the railway, scarcely recalls the tiim* 
when Arbois was known as h. j<tr(fia fie nohlvssr, and 
Barbarossa dated thence his charters, or whmi Jean Sans- 
peur held there the States of Burgundy, (lollut t tells a 
story of a dowager of Arbois, mother-in-law to IMulij) V. 
and Charles IV, of France, which outdoes the leL^eud ♦»! 
Bishop Hatto. Mahrmt d’Artois wjis uu elderly lady it - 
markable for her charities, and was by consequence always 
surrounded by large erow^Ls of jioor folk during In r 
dence at the CluUelaine, the ruins of which lie a mile^ijPW^ 
from Arbois. On the occasion of a sewere fal!iQ||]|ie ^ 
gundy, she collected a band of her mendicaut |ri€ 
stable, and burned them all, saying thtt 
hauoit faict celaf cmisideimit les peines, j^ie 
d^uoient emlurer m fmvps de. s/ grande M fant eMvavge 
famine.^ 

♦ * AJlca v6u« en leposor, rafTHWhir an cbni»0*HTK oar vmts 

rn aveas bon b«»oin; jay du via d' Arbois lai dont j*' von> cn* 

voyersy den* bont^illciS car je scay Wen q«e i^ji n« U bay^« pan, * I** 

iii. 0 - 

j Mem. dt' la Comt^ de V*>nrfxnvgae, Ddlfiil p. 486. 
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There is a Val d’ Amour near Arbois, but the more 
beautiful valley of that name lies between Dole and Besan- 
$on, and, as we passed its neighbourhood, my friend with 
the Macintosh informed me that as it was clear from my 
questions that I was drawing up a history of the Franche 
Comt4, he must beg me to insert a legend respecting the 
origin of this name, Val d’ Amour, which, he believed, had 
never appeared in print. I disclaimed the history, but 
accepted the legend, and here it is : — ^The Seigneur of 
Chissey was to marry the heiress of a neighbouring 
soigneurie, and, it is needless to add, she was very lovely, 
and he was handsome and brave. A lake separated the 
two chateaux, and the young man not unfrequently re- 
turned by water rather late in the evening ; and so it fell 
out that one night he was drowned. The lady naturally 
grieved sorely for her loss, and put in train all possible 
means for recovering her lover’s body. Time, however, 
passed on, and no success attended her efforts, till at length 
sb(! caused the hills which dammed up the waters to be 
pierced, and then De Chissey was found. A village sprang 
up near the outlet thus made, and took thence its name 
Percee, or, as men now spell it, Parcey ; and the rich'vege- 

S hich , sjpeedily covered the valley, where once the 
been, gave it such an air of happiness and beauty, 
.people remembered its origin, and called it the 
f Eove. It is a fact that Parcy was not always so 
:or Nobfl Constantin Thiebault, Sieur de Perrecey, 
Wits a witness t^'the treaty for the transference of a mira- 
culous host fr<j& Faverney to Dole in 1608, and old maps 
and books give |t*as Perrecey and Parrecey indifferently. 
The De Chissej^ names may be found among the 

female prebendifjl^^^PbAteau-Chalon, with its necessary 
sixteen qua^jl^^ considerable place in the history 

of the Coi^ ilraiir tiilB Crusades downwards, and were 
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known as lea Fols de Chieaey, the brave and dashing, and 
witty De Chisseys— qualities which no doubt were pos- 
sessed by the poor young man for whom the fair Chatelaine 
drained the Val d’Amour. 

As we drew nearer to Besan 9 on, each turn of the small 
streams, and each low rounded hill, might have served as 
an illustration to Caesar’s ^Commentaries.’ Now at length 
it was seen how, whatever the result of a battle, there was 
always a proximus collis for the conquered party to retire 
to ; and it ivould have been easy to find many suitable 
scenes for the critical engagement, where the woods shaped 
down to a strip of grass-hand between their foot and the 
stream. 

The Frenchman knew his Ciesar, but he put that gent'ral 
in the fourth century b.c. He made mistakes, too, in 
quoting him, which were easily detected by a memory 
bristling with the details of his phraseology, the indelible 
result of extracting the principal parts of his v(*r}>s, and 
the nominatives of his irregular nouns, from half a dozt*n 
generations of small boys. promised no* a rich Julian 
feast inBesan^on, and was greatly atfected w.hen lu* found 
that the Englishman could give him Oosar's description of 
his native town. He wdiolly <h*nic<l tie* amphitheatre with 
which one of our handbooks has gifto<l it ; and this denial 
was afterwards echoed by every ona in lh\sancou^ 8qm(|^ 
even thinking itnecessiiry to explain the difFio cncebetXi^n 
an amphitheatre and an areli of triumph, tlio latter still 
existing in the town. The Jesuit Dunod relates that tin* 
amphitheatre was to be seen at the beginning of the* seven- 
teenth century, in the ruined state in which the Alans and 
Vandals had left it after their succeed siege in 40(5. It 
seems to have stood near the presei^lteiteof the Madeleine. 

♦ One of tbeSdgneuredeChiseeyy Hicluittd 4e C3MU)g«^, who died in high 
office in 14S0, wss known hy piyeiniiisnco lui h 
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It was a great satisfaction to find that the Frenchman 
had himself visited the glaciSre which was the object of 
my search, and was able to give some idea as to the man- 
ner of reaching it, for my information on the subject was 
confined to a vague notice that there was an ice-cave five 
leagues from Besanjon. As so often happened in other 
cases, he advised me not to go to it, but rather, if I must 
see a cave, to go to the Grotto of Ocelles,* a collection of 
thirty or more caverns and galleries near the Doubs, be- 
low Besanfom Seeing, however, that I was bent upon 
visiting the glaciere, he advised me not to go on Sunday, 
for the Cardinal Archbishop had ordered the Trappists at 
the Chartreuse near not to receive guests on that day; 
while Saturday, he thought, was almost as bad, for nothing 
])ettcr than an omelette could be obtained on days of 
abstinence. Saturday, then, was clearly the day to be 
chosen. 

The first sight of Besanpon explains at once why Caesar 
was so anxious to forestall Ariovistus by occupying Veson- 
tio, although the hill on which the citadel stands is not so 
striking as the similar hill at Salins, and the engines of 
modem warfare would promptly print their telegrams on 
every stone and man in the place, from the neighbouring 
heights. The French Government has wisely taken warn- 
iog from tlie bombardment by the Allies, and has covered 
theif^ heights which command it on either side with friendly 
fortifications, in which lie the keys of the place. His- 
torically, Besanpon is a place of great interest. It wit- 
nessed the catastrophe of Julius Vindex, who had made 

* Br Buckland visited these caves in 1826, to look for bones, of which he 
found a great number. GoUut (in 1692) spelled the name Aucelk, and de- 
rived it from AwnoeUa^ believing that the Romans worked a gdd mine there. . 
It is certain that both the and the Lone supplied veiy fine' gold, and 

the Seigneurs of Longwy fttd a chain made of the gold of those rivers, which' 
weighed 160 crowni. 


F 
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terms with Rufus, the general sent against him by Nero, 
but was attacked by the troops of Rufus before they 
learned the alliance concluded between the two generals. 
Vindex was so much grieved by the slaughter of his troops, 
and the blow thus struck, by an unhappy accident, at his 
designs against the emperor, that he put himself to deatli 
at the gates of the town, while the fight was still going on.* 
The Bisuntians claim to themselves the glory acquired by 
the Sequani, whose chief city Vesontio was, by the over- 
throw of Julius Sabinus, who asserted that he was the 
grandson of a son of Julius Caesar, and proclaimed him- 
self emperor in the time of Vespasian. The Seqiuini pro- 
ceeded against him of their own accord, and conquered 
him in the interest of the reigning emperor ; and he and 
his wife Peponilla lived hid in a tornl) for nine years. 
Here two sons were born to them ; and when they were all 
discovered and carried to Rome, Peponilla prettily told 
the emperor that she had brotight up two sons in tin* 
tomb, in order that there might be other voices to inter- 
cede for her husband’s life besides her own. They were*, 
however, put to death.f 

To judge from the style of the hotf ls. Ilt s/incon is n(»t 
visited by many Knglish travellers; and \et it will repays 
a visit, providing those who care fi^r PUi h things with a 
full .average of vaulted piissages, and feudal gatei^s, and 
arcaded court-yards, with much less than the average of 
evil smell. There are gates of all shapes and tim<?s Louis* 
Quatorze tower% and fortifications specially constnu^ti d 
under Vauban^S own eye; while the approach to the town, 
from, the land i^e, is by a tiiimel, cut through the live* 
rock which forms a solid chord to the arc described by the 
course of the river Doubs. This excavation, called appro*^ 
piiately the JPorte TaillSe^ is attributed by the various 
* DIoii Csia Hb. hdn, f .lb. Ub. kvi. 
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inhabitants to pretty nearly all the famous emperors 
and kings who have lived from Julius Caesar to Louis 
XIV. : it owes its origin, no doubt, to the construction of 
the aqueduct which formerly brought into the town the 
waters pouring out of the rock at Arder, two leagues 
from Besanfon, and was the work probably of M. Aure- 
lius and L. Verus. Local antiquaries assign the aqueduct 
to Agrippa, the son-in-law of Augustus, apparently for no 
better reason than because he built a similar work in 
Borne. The arch of triumph * at the entrance to the 
upper town has been an inexhaustible subject of contro- 
versy for many generations of antiquaries, and up to the 
time of Dunod was generally attributed to Aurelian : that 
liistorian, however, believed that its sculptures represented 
the education of Crispus, the son of Constantine, and that 
the name Chryso-polis, by which Besanpon was very gene- 
rally known in early times, was only a corruption of Crispo- 
polis. Earlier writers are in favour of the natural derivation 
of Chrysopolis, and assert that when the Senones lost their 
famous chief, the Brennus of Homan history, before Del- 
plios, they built a town where Byzantium afterwards stood, 
and called it Bisantium and Chrysopolis, in merafory of 
their city of those names at home. 

The Hotel du Nord is a rambling old house, eomfoi*table 
after Firoch idesis of comfort, and rejoicing in an excellent 
cuisine ; though it is true that on one occasion, at least, 
haricots verts a VAnglaise meant a mass of fibrous greens, 
swimming in a most un-English sea of ar^ficial fat. It is 
a good place for studying the natural maimers of the un- 
travelled Frenchman, who there sits patiently at the table, 
for many minutes before dinner is served, ivith bis napkin 
tucked in round his neck^ and his countenance composed 

« Known loeedly as jhe JPorU like the great Porta 
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into a look of much resignation. The waiters are for the 
most part shock-headed boys^ in angular-tail coats well 
up in the back of the neck, who frankly confess, when 
any order out of the common run of orders is given, that a 
German patois from the left bank of the Khine is their 
only extensive language. One of these won my eternal 
gratitude by providing a clean fork at a crisis between the 
last savouries and the plat daux ; for the usual practice 
with the waiters, when anyone neglected to secure his 
knife and fork for the next course, was to slip the plate 
from under the unwonted charge, and leave those instru- 
ments sprawling on the tablecloth in a vengeful mess of 
gravy. Chickens’ bones were there dealt with on all sides 
as nature perhaps intended that they should he dealt with, 
namely, by taking them between finger an<l thumb, and 
removing superfluities with the teeth ; and French oftiet rs 
with wasp-like waists, and red trousers gathered in plaits 
to match, boldly despised the sophistication of spoons, and 
ate their vanilla cream like men, hy the help t)f hn ad and 
fingers, llie manners and broken French of thi* stranger 
formed an open and agreeable subject of conversation, and 
the table was much quieter than a FreneliTuan's (iddr. 
d^lt/de is sometimes known to be : on oin* oecasion, Iiow^ 
ever, all decorum was ^scattijtred to thtf wiinls, and tfic 
guests rushed out into the court-yard with ilivsordered bihs 
and tuckers, on tlie announcement by the head w/iiter ol' a 
^^chien a VAnglauef not so high as a tnustanl-pol,’ which 
one of the compaoijf promptly Ismght for tweiity-fouv francs, 
commencing its education on the spot hy a lesson iu cigar- 
funoking. 

It frequently happens in France that mp rmr is a 
much more ready and abundiint tap than water, and so it 
was here $ notwithstanding whieli> the bedroom apparatus 
was most cmnfortahle and comply The cbambermiBd^ 
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was a boy, and under his auspices a sheet of postage- 
stamps and a lead pencil vanished from the table. When 
it was suggested to him that possibly they had been blown 
into some corner, and so swept away, he brought a dust- 
pan from a distant part of the house, and miraculously 
discovered the stamps perched upon a small handful of 
dust therein, deferring the discovery and his consequent 
surprise till he reached my room* It was curious that the 
stamps, which had before been in an open sheet, were 
now folded neatly together, and curled into the shape of a 
waistcoat-pocket. He was inexorable about the pencil. 

No certain information could be obtained in the hotel 
nispectitig the glaciere ; so an owner of carriages was sum- 
moned, and consulted as to the best means of getting 
there. He naturally recommended that one of his own 
carriages should be taken as far as the Abbey of Crrace- 
Dieu, and that we should start at five o’clock the next morn- 
ing, with a driver who knew the way to the glaciere from 
the point at which the carriage must be left.* Five o’clock 
seemed very early for a drive of fifteen miles ; but the man 
asserted that instead of five leagues it was a good seven or 
eight, and so it turned out to be. This glaciere may be 
called a liistorical glaciere, being the only one which has 
attracted general attention ; and the mistake about its dis- 
tance from Besanpon arose very many years ago, and has 
been perpetuated by a long series of copyists. The dis>- 
tance may not be more than five leagues when measured 
on the map with a ruler ; but until Hhe tunnels and via- 
ducts necessary for a crow line are constructed, the world 
must be content to call it seven and a half at least The 
man bargained for two days’ pay for the carriage, on tlie 

* I should be inclined, Iknib what I saw of the countiy, to go to tbs 
station of Baunie*les4>amc8 on any fbture yisil^ and walk thenoo' to tte 

^ ^ 4 . .. . . 
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plea that the horse would be so tired the next day that he 
would not be able to do any work, and as that day was 
Sunday, the great day for excursions, it would be a dead 
loss. It so happened that the charge for two days, fifteen 
francs, was exactly what I paid elsewhere for one day, so 
there was no difficulty about the price. 

We started, accordingly, at five o’clock. The day was 
delightfully ^e, and in spite of the driver’s peculiarity 
of speech, caoi^ by a short tongue, and aggravated by 
a villanous little black pipe clutched between his remain- 
ing teeth, we got through a large amount of question and 
answer respecting the country through which wo passcnl. 
Of course, the reins were carried through rings low down 
on the kicking-strap, ingeniously placed so that each whisk 
of the horse’s tail caught one or other rein; and thon the 
process of extraction was a somewhat dangerous one, for 
there was no splashboard, and the driver ha<l to stow his 
legs away out of reach, before commencing operatiojis* I'lio 
landlord of the inn at Miiblinen, on the road from Kan- 
dersteg to Thun, has a worse arrangement than i*vcn thi>, 
both reins passing through one small leather loop at tie* 
top of the kicking-strap; m that when the horsejon one 
occasion ran away down a st^icp hill in ct)nse(|ucnce of 
the break refusing to act, the man in his finn y could 
not tell which rein to pull, Uj stt^*ir clear of the wall t»t' 
rock on one side, and the unfenced slope on the otlun*, and 
finally flung himself out in desjiair, leavitig his KngIi^h 
cmgo behind. 

There has evidently been at some time a vast lake near 
Bemilgo% and the of the l^ke is now covon^l 




or«9 6xnm ftom the hig^ grdwijlh on the remains of 
irhich stretch (^. iiito tlw pUin. poopio 
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me that ia winter large parts of the plain are flooded, the 
superfluous waters vanishing after a time into a great hole, 
whose powers of digestion he could not explain. The vil*» 
lages which lie on the shores, as it were, of the lake, rejoice 
in church- towers with bulbous domes, rising out of rich 
clusters of trees, and the early bells rang out through the 
crisp air with something of a Belgian sweetness. Farther 
on, the road passed through glorious wheat, clean as on an 
English model farm, save where some pict^esque farmer 
had devoted a corner to the growth of poppies. Here, as 
elsewhere, potatoes did not grow in ridges, but each root 
had a little hillock to itself ; an unnatural early training 
which may account for the strange appearance of jp(m/me» 
de terre au natureL 

Anyone who has driven through the morning air for an 
hour or two before breakfast, will understand the satisfac-^ 
tion with which, about seven o’clock, we deciphered a com- 
plicated milestone into 14 kilometres from Be 8 an 9 on, which 
meant breakfast at the next village, Nancray. The break- 
fiist was simple enough, owing to the absence of butter 
and other things, ai]^ consisted of coffee in its native pot, 
and dry bread : the milk was set on the table in the pan in 
which it had been boiled, and a soup-ladle and a French 
wash-hand basin took the place of cup and spoon* A cat 
kept the door against sundry large and tailless dogs, 
whose appetites had not gone with their tails ; and an old 
woman kindly delivered a lecture on the most approved 
method of making a ptisan from the flowers of the lime- 
tree, and on the many medicinal properties of that decoc- 
tion, to which she health at so 

advanced an age. I her perora-^ 

tion by attributii^ Iwr a more stimulatiiig 

source. ^ ; 


Whm we started egain, it vvas time to learn 
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about the scene of our further proceedings, and the driver 
enunciated his views on monks in general, a propos to 
the Convent of Gr4ce-Dieu, the Chartreuse at which we 
were to leave our carriage, and obtain food for man and 
horse. The Brothers, he said, were possessed of many 
mills, and were in consequence enormously rich. Among 
the products of their industry, a liqueur known as Char-- 
treuse seemed to fill a high place in his esteem, for he 
considered it to be better — and he said it as if that compa- 
rative led into an eighth heaven — better even than absinthe. 
I had an opportunity of tasting this liqueur some wt‘eks 
after, a few minutes below the summit of Mont KUine, and 
certainly no one would suspect its great strength, whicli is 
entirely disguised by an innocent and insidious swtM.*tne>s, 
as unlike absinthe as anything can possibly l>v: irnpres'si»*ns, 
however, respecting meat and drink, and allotht*r matters, 
are not very trustworthy when receiver! near the of 
Calotte. It has lately been fouml that the worthy Brothers 
of the Grande Chartreuse have l)een systeriuitieully ilefraud- 
ing the revenue, by returning their profits on tie- maimfac- 
ture of tills liqueur at something#mtTely nominal ;is 
compared with the real gains, 1 cr)u)<i not. whether 

the ceremony of blessing each batch of the li/ineur. U fon' 
sending it out to intoxicatr* the world, in peiformetl with 
HO much solemnity at Griice-Dieii an at (in^iohie; an<h 
indeed, it rests only on the assertion of the sh<.rt-tongued 
Bisuntian that the manufacture is carried mj at all at the 
former place.^ 

♦ He wee in error. The Vmxu isorresponfh'nt of the ' frnvr, 

moathe eiiice (eee the ioipreiiioa Jm. 20, 1800), aa arvounr ef en 
fating trial mpecting the iikattiiftu!tn^ id the %fienr pctfaliar to the Abt>«»y 
of Orik^Hfen. From this aeooitatii the %aei»r wee ^rmeily 

called the ligneiir cf the Gxice^Hiea, hit ia aow Imowa aa Trappiitlne, It 
It Ibspid imd oily i poancoNa a duo aroma, a oo^ejW, a mi^ hut 

It waa waaonoe 

dm firothea aad jpiiim 0^ 
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Having communicated such information as he possessed, 
the man seemed to think he had a right to learn something 
in return, and administered various questions respecting 
customs which he believed to prevail in England. He evi- 
dently did not credit the denial of the truth of what he 
had heard, nor yet the assertion, in answer to another 
question, that English hothouse grapes are three or four 
times as large as the ordinary grapes of France, and well- 
flavoured in at least a like proportion. The roadside 
was planted with apple-trees, and these were overgrown 
with mistletoe ; so, by way of correcting his idea that the 
English are a sad and gloomy people, I informed him of 
the use made of this parasite by young people in the 
country at Christmas-time. Instead, however, of being 
thereby impressed with our national liveliness, he looked 
with a sort of supercilious contempt upon a people who 
could require the intervention or sanction of anything ex- 
ternal in such a matter, and turned the conversation to 
some more worthy subject* 

At length we passed into a pleasant valley, with thrushes 
singing, and much chirping of those smaller birds, in the 
murder of which, sitting, consists le sport in the eyes of 
many gentlemen of France. Up to this point, nothing 
could have been more unlike the scenery which I had so 
far found to he associated with glaci^res; but nowthecoun^ 
try became slightly more Jurane, and limestone precipices 

having been released by the Pope from his vows of obedience and poverty, 
in order that he might teach Christianity to tha infidels of the New 
World. The Brothers took the question of the renunciation of poverty into 
their own hands, by declining to give up the money which Brother Hnrie- 
Joseph had originally brought into the society; so M. Stremler, being now 
moneyless, commenced the seeutar manufacture of the seductive Trappts^o* 
in oppositiou'to the regular manufheture within the walls of the Abl^y, 
taining; however, the use of the religious label which is theBt^s^* 
trade-mark. The uttfbrtunate inventor was fined and condemn^ ia^eostn 
for his piracy . 
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on a small scale rose up on either hand, decked with the 
corbel towers which result from the weathering of the 
rock. It was the Jura in softer as well as smaller type, 
for all the desolate wildness which characterises the more 
rocky part of that range was gone, and there were no 
signs of the grand pine-scenery, or needle-foliage, as the 
Oermans call it ; the trees were all oak and ash and beech, 
and the rocks were much more neat and orderly, and of 
course less grand, than their contorted kindred faither 
south. The valley speedily became very narrow, and a 
final bend brought us face-to-face with the buildings of the 
Abbaye de Grace-Dieu, striking from their position — fill- 
ing, as they do, the breadth of the valley, — but in no way 
remarkable architecturally. The journey had btvii so long 
that it was now ten o’clock; and as w'e were diu‘ in Hesan- 
fon at five in the evening, we put the horse up as (juiekly us 
possible, in a shed provider! by tlie Brotiiers, and set otf (»n 
foot for the glaci^re, half an hour distant. About a mil*; 
and a half from the convent, the valley comes to an end, 
the rocks on the opposite sides approaching s<j close to each 
other as only to leave room for a large tlour-niill, bcltmgiug 
to the Brothers, and for the escape-channel of th*^ .srr«*fi!n 
which works the milL This building is fpiite new, mid 
might almost be taken for a fortifiCiUion ag?iiiiftt iiin)ad> by 
the head of the valley, especially as tlie words Poami uut 
me cuatodem appear on the face, applying, however, to an 
image of the Virgin, which presides over the esbiblihlamuit. 
The monks have expended their superfluous time ami 
energies upon the erection of crosses of all sizes on ovory 
p^ojeatilig peak and point of roek, ime cross more sombre 
tliaii rest marking the scene of n recent death. As I 
had no mesm of determining the elevation of this district. 
ahoFothe sea^* I made enqulrisaaeto IheeUmi^e in winter ; 
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and one of the Brothers told me, that it was an unusual 
thing with them to have a fall of snow amounting to two 
joints of a remarkably dirty finger. ^ ’ 

At the mill, the path turns up the steep wooded hill on 
the right, and leads through young plantations to a small 
cottage near the glaciere, where the plantations give place 
to a well-grown beech wood. Here my conductor startled 
me by announcing that there was 20 centimes to pay to 
the farmer of the cave for entrance; an announcement 
which seemed to take all the pleasure out of the expedition, 
and invested it with the disagreeable character of sight- 
seeing. The poor driver thought, no doubt, with some tre- 
pidation upon the small amount of pour-boire he could 
expect from a monsieur on whom a demand for two pence 
produced so serious an effect, and it was difficult to make 
him understand that the fact and not the amount of pay- 
ment was the trouble. When I illustrated this by saying 
that I would gladly give a franc to be allowed to enter the 
glaciere free, he seemed to think that if I would entrust 
him with the franc, he might possibly arrange that little 
matter for me. 

The immediate approach to the glaciere is very impres- 
sive. The surface of the ground slopes slightly upwards, 
and the entrance, from north to south, is by abroad inclined 
plane, of gentle fall at first, which rapidly becomes steep 
enough to require zigzags. The walls of rock on either 
side are very sheer, and increase of course in height as 
the plane of entrance falls. The whole length of the slope 
is about 420 feet, and down a considerable part of this 
some grasses and flowers are to be foimd: the last 208 feet 
are covered more or less with ice ; though,* at the time of 
my visit, the fUrious rains of the end of June, 1864, 
washed down a oqnsiderabie amount of mud, and so coyojri^ 
some of the ice< Then w^e nojready means of det^ndit^^ 
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the thickness of this layer of ice, for the descent of which 
ten or eleven zigssags had been made by the farmer. In 
one place, within 24 feet of its upper commencement, it 
was from 2^ to 3 feet thick ; but the prominence of that 
part seemed to mark it out as of more than the average 
thickness. Even where to all appearance there was no- 
thing but mud and earth, an unexpected fall or two showed 
that all was ice below. Whether the driver had previously 
experienced the treacherousness of this slope of ice, or 
whatever his motive might be, he left me to enter and 
explore alone. 

The roof of the entnmce is at first a mere shell, formed 
by the thin crust of rock on whicli the surface-earth and 
trees rest high overhead; but this rapidly bee<uru\s tliieker, 
as shown in the section of the cave, and thus a sort of 
outer cave is formed, the real portiil of the ghudcn-e being 
reached about 60 feet above the bottom of the sl^pr. 
outer cave presents acurious app<*aran<‘< , i'vuin tin* distinct- 
ness with which the several strata f)f the limestone an* 
marked, the lower strata weatliered anti rournl»*tl olV Hki* 
the seats of an amphitheatre of tin* gi;nits, and all. up to 
the shell-like roof, arningcjd in }u»riz*>iital semicirelts ut 
various gra<luatcd sizes, showing their euneavity ; while at 
the bottom of the whole is seen a {wtteh of tlarkm*ss, witti 
two masses of ice in its I'cntre, looming out Hkt* gn v 
ghosts at midnight This darkness is t)f cour>e the inner 
cave, the entrance to which, though it seems so small from 
above, is 78 feet broad. 

The glacidre itself may bo said to comimuice an soon as 
this ^otrance, or perpendicular portal, is passcMi, aud thus 
tnoludos 60 feet of the long slope of ice, from the foot of 
whidb the farther end of the cave is 145 feet, the 
greidest of cave bdng 148 feet Immediately 

Jbelow the poriid I Ibund » piece of the tnmk of a large 
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column of ice, 7 feet long and 12 feet in girth, its frac- 
tured ends giving the idea of the interior of a quickly- 
grown tree, in consequence of th^ concentric arrangement 
of convergent prisms described in the account of the 
Glaci^re of 8 . Georges. The wife of the farmer told 
me afterwards that there had been two glorious columns 
at this portal, which the recent rains had swept away. 
Excepting a short space kt the foot of the slope, Jind 
another towards the farther end of the cave, the floor was 
covered with ice, in some parts from 3 to 4 feet thick : 
of this a considerable area had been removed to a deptli 
of 2^ or 3 feet, leaving a pond of water a foot dei'p, 
with bottom and banks of ice. The rtwrk which com- 
poses the true floor rises at the farthest end of the cave, 
and the roof is so arranged that a sort of private ehapel is 
there formed ; and from a fissure in the dome a monster 
column of ice had been construct e<l on tlie floor, which, at 
the time of my visit, bad hist its upper parts, and s:ooci as 
a hollow truncated cone with sides a foot thick, and with 
seas of ice streaming from it, and coverins' the risini; pavt*- 
ment of the chapel. Without an axe, and without la lp, 1 
was unable to measure the girth of this colurifu, v\hii ii 
had not been without companions on a sifiallcr st iih in tin 
immediate neighbourhood. At the west end the i mw, 
the wall was thickly covered for a large spurts with nmli 
limestone stalactites, producing the eflFect of niiiny tiers ru 
fringe on a shawl; while from a dark fissure in tiic i 
large piece of fluted drapery of the same materiuJ hnn^r^ 
calling to mind some of the vastly grander details Mo 
grottoee of Hans««ur-Lesse in Belgium; down this wall 
there wai also a long row of icicles, on the edgt s of a 
narrow Assure* The north-west comer was very dark, an*! 
an opening in the wall of rock high above the ground 
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Ruggested a tantalising cave up there : the ground in this 
corner was occupied by the shattered remains of numerous 
columns of ice, which bad originally covered a circular 
area between 60 and 70 feet in circumference. 

The three large masses of ice which rendered this gla- 
ci^re in some respects more remarkable than any of those I 
liave seen, lay in a line from east to west, across the middle 
of the cave, on that part of the floor where the ice was 
thickest. The central mass was extremely solid, but some- 
what unmeaning in shape, being a rough irregular pyramid; 
its size alone, however, was sufficient to make it very 
striking, the girth being 66|f feet at some distance from 
ttie ice-floor with which it blended. The mass which 
lay to the east of this was very lovely, owing to the 
good taste of some one who had found that much ice was 
wont to accumulate on that spot, and had accordingly flzed 
the trunk of a small fir-tree, with the upper branches 
complete, to receive the water from the corresponding 
fissure in tlic roof. The consequence was, that, while the 
actual tree had vanished from sight under its icy covering, 
excepting <ui ont; side where a slight investigation be- 
1 ray wl its presence, the mass of ice showed every possiUe 
fantasy of form which a mould so graceful could suggest. 
At the base, if was solid, with a circumference of 37 feet. 
The huge column, which had collected round the trunk 
nf the fir-trei% branched out at the top into all varieties of 
ceeentricity and beauty, each twig of the different boughs 
ht'coming, to all appearance, a solid bar of frosted ice, with 
gnu’cfiil curve, affording a point of suspension for com- 
plieatMl groups of icicles, which streamed down side by 
Hide with emulous loveliness. In some of the recesses of 
t he column, the ice assumed a pale blue colour ; but as a 
rule it was white and very hwrd, not so regularly prism«ti< 
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as the ice described in former glacidres, but palpably 
dystalline, showing a structure not unlike granite, with a 
bold grain, and with a large predominance of the glitter- 
ing element. But the westernmost mass was the grandest 
and most l>eaiitiful of all. It consisted of two lofty heads, 
like weeping willows in Carrara marble, with three or four 
others less lofty, resembling a family group of lions’ lieads 
in a subdued attitude of grief, richly decked with icy 
manes. Similar heads seemed to grow out licre and 
there from the solid sides of the huge mass. The girth 
was 76^ feet, measured about 2 feet from the floor. 
When this column was looked at from the side removed 
from the entrance to the cave, so that it stood in the 
centre of the light which poured down the long s!o[»e‘ 
from the outer world, the trari8|Kirency <»f tht‘ w** hronudit 
it to pass that the whole seemed set in a narrow fraiiM* of 
impalpable liquid blue, the effect of light penetrating 
through the mass at its extreme edges. Tht* on!v 
of determining the height of this column was 1 a t\ireg a 
stone to the end of a string, and lodging it on tie* higie st 
head; but this was not an easy process, as I w;*,.- naMirallv 
anxious not to injure the delicate la auty which niado th.i? 
head one of the loveliest things com eivahle- : ;»!(d e;;- 1, 
careful essay with the stone heemed to inveht* i* 

responsibility as taking a shot at a ho^aih* -s 

a crisis of the game, instead of returning tIjo hal! io 
the conventional manner. WJu ri at last if w;h at* U 
lodged, the height proved to be 27 feet. I had hopt .i 
find it much more than this, from the gmndeuf *4 jI . 
effect of the whole mass, and I tcwjk the trtuible to 
the knotted string again with a tajx;, to make, Ouu 
there was no mistake. The column formc«:l up/ui tin* Wr- 
tree was 8 or 4 feet lower* 
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I have since found many notices of this glaci^re in the 
Memoirs of the French Academy and elsewhere, extracts 
from which will be found in a later chapter. These 
accounts are spread over a period of 200 years, extending 
from 1590 to 1790, and almost all make mention of the 
columns or groups of columns I have described; but, with- 
out exce})tion, the heights given or suggested in the various 
accounts are much less than those which I obtained as the 
result of careful measurement. The latest description of 
a vi^it to the ghvciere states a fact which probably will be 
hAd to explain the present excess of height above that of 
t arlier times.* The citizen Girod-Chantrans, who wrote 
thi> de'ioription, had procured the notes of a medical man 
living’ in the neighbourhood, from which it seemed that 
l>r. tiudut made the experiment, in 1779, of fixing stakes 
♦ »f in tlu* heads of the columns, then from 4 to 

5 teet high, and found that these stakes were the cause 
<»t’ a V4‘ry larg(‘ increase in the height of the columns, ice 
gatiit‘riiig round them in pillars a foot thick. So that it 
i- imf iiupr«>bable tliat tlm largest of the thi’ee masses of 
liu* pn >t‘nt <lay toves its height, and its peculiar form, to 
if rif s of stakes fixed from time to time in the various 
tbrna i! umU r the fissures in the roof, though nothing 
hut tiu' mi»st solid ice can now be seen. It would be very 
n.t« rr^tinglo fry t Ids experiment in one of the eaves where, 
^\ ifhout any artificial help, such immense masses of ice are 
h iinod ; and by this means columns might, in the course 
<*f a yoar or two, be raised to the very roof. Further 
d« tails on this subject will be given hereafter. 

'fhoro was no perceptible draught of air in any part of 
tho cavf, and the candles burned steadily through the 
whole time of my visit, which occupied more than two 


Journal (k$ Minei, TreAmlf an tv., pp. 66, &c. 

0 
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hoars. The centre was sufficiently lighted by the day; but 
in the western corner, and behind the largest column, arti- 
ficial light was necessary. The ice itself did not generally 
show signs of thawing, but the whole cave was in a state 
of wetness, which made the process of measuring and 
investigating anything but pleasant. I had placed two 
thermometers at different points on my first entrance — one 
on a drawing-board on a large stone in the middle of the 
pond of water which has been mentioned, and the other 
on a bundle of pencils at the entrance of the end chapel, 
in a part of the cave where the ice-floor ceased for a while, 
and left the stones and rock bare. The former gave 33'^, 
the latter, till I was on the point of leaving, 31^°, when it 
fell suddenly to 31®. It was impossible, however, to stay 
any longer for the sake of watching the thermometer fall 
lower and lower below the freezing point; indeed, the 
results of sundry incautious fat homings of the vari«»us 
pools of water, and incessant contact of haml» and ft et 
with the ice, had already become so unplea>aut, that 1 wa> 
obliged to desert my trusty hundred feet of string, atid 
leave it lying on the ice, from want of finger-power to roll 
it up. The thermometers were both ra.-ella'-, hot thaf 
which registered 31® wiis the im^re lively of tin* t th.* 
other being mercurial, with a much thick* r st( m : the iUt- 
ference in sensitiveness was so great, ti*at wlfon fii. v vo rr 
equally exposed to the sun in driving honie, ih oim ran 
up to 93® before the other had roa<ihed 85®. 

In leaving the glacitire, I found a little jwithway turnhu:, 
off along the face of the rock on the loft hand, a j^horr 
way up tiie slope of entrance, and looking if it ndglu 
lead to ibe q^ening iu the dark wall on the wt>t ern siiU? 
of the After a time, however, it came tt> » corner 

whkb it seemod an unnecessary risk to attempt to 
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alone; and mj pradence was rewarded by the discovery 
that, after all, the supposed cave could not be thus reached. 
It is said that this other cave was the place to which the 
inhabitants fled for refuge when their district was invaded, 
probably by the Duke of Saxe-Weimar with his 10,000 
Swedes, and that a ladder 40 feet long is necessary for 
getting at it. 

Tlie driver had long ago absconded when I returned to 
the upper regions; but the wife of the farmer of the grotto 
was there, and communicated all that she knew of the 
statistics of the ice annually removed. She said that in 
1863 two chars were loaded every day for two months, 
each char taking about 600 kilos, the wholesale price in 
Ilesanvon being 5 francs the hundred kilos. Since the 
qnint4d C(»utains oO kilos, it wdll be seen that this account 
does not agree with the statement of Eenaud as to the 
amount of ioi' eacJi char could take. No doubt, a char at 
S. (it^orgt's may mean one thing, and a char in the village 
of <"'lu*ux another; but the difference between 12 quintaux 
aiul oO or (U) is ioo great to be thus explained, and pro- 
bably -Mailamo Rriot made some mistake. Her husband, 
L(»nis Ibiot, works alone in the cave, and has twelve men 
aiul a donk<*v to carry the ice he quarries to the village of 
(’bau\, a nnlc from the glaci(^re, where it is loaded for 
ronvoyanct* lo Ih'sanyon. He uses gunpowder for the 
ilooriitg i»f ice, and expects the eighth part of a pound to 
blow out a cubic metre; and if, by ill luck, the ice thus 
procured hiis stones on the lower side, he has to saw off the 
bottom layer. Madame Briot said I was light in supposing 
March to be the great time for the formation of ice, as she 
liad heard her husband say that the*columns were higher 
then than at any other time of the year: she also confirmed 
my views as to the diaattoud assets of hea^ rain* Aa 
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ereiy other glad^re of which I could obtain anj account, 
excepting the Lower Glad^e of the Fr4 de S. Livres, she 
eompUuned that the ice had not been so beautiful and so 
abundant this year as last, although the winter had been 
exceptionally severe. 
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CHAPTER VI. 


BESANgON AND DOLE. 

The afternoon wjis so far advanced when I returned to 
tin* convent, that it was clearly impossible to reach Besan- 
^*<»n at five o’clock, and consequently there was time to 
inspect tlie Brothers and their buildings. The field near 
the oonvi'iit was gay with haymakers; and the brown 
monks, with here and there a priest in ci^evant white, 
moved among the hired labourers, and stirred them up by 
exliortation and example, — ^with this difference, that while 
it was <‘Yidcntly tlie business of the monks so to do, the 
priests, on the other hand, had only taken fork in hand for 
the sake of a little gentle exercise. One unhappy Jacques 
Ihailmnune nuide hot and toilsome hay in thick brown 
clothes, j>lainly manufactured from a defunct Brother’s 
gown ; for, to judge from appearances, a cast-off gown is a 
thing unknown. It was good to see a Brother, in horn 
spec'tacles of medificval cut, tenderly chopping a log for 
firewocxl, and peering at it through his spectacles after each 
strok<*, as a man examines some delicate piece of natural 
machinqjry with a microscope ; to see another Brother, the 
sphere of whose duties lay in the flour^mill, standing in 
the doorway with brown robe and shaven crown ail pow- 
dered alike with whit^ wd a third covered from heiidi 
to foot with sawdust j besl of all> to see an voMfffm 
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Brother, with scarecrow legs, and low dices which had pre- 
snmably been in bis possession or that of his predecessors 
for a long series of years, wheeling a barrow of liquid 
manure, with his gown looped up high by means of stout 
whipcord and an arrangement of large brass rings. The 
Brother whose business it was to do such cooking as might 
be required by visitors, grinned in the most friendly and 
engaging manner from ear to ear when he was looked at ; 
and, by fixing him steadily with the eye, he could be kept 
for considerable qiaces of time standing in the middle of 
the kitchen, knife in hand, with the comers of his mouth 
out of sight round his broad cheeks. His ample front was 
decked with a blue apron, suspended from his shoulders, 
and confined round the convexity of his waist by an old 
atiap which no respectable costermonger would have used 
as harness. The soup served was by courtesy called nuiipn 
nudgre, but it was in fact soupe maigre diluted by many 
homoeopathic myriads, and the Brother showed much curi- 
osity as to my opinion of its taste — a curiosity which I could 
not satisfy without hurting his professional pride. \\ h< n 
that course was finished, the lai^e-faced cook suggested an 
omelette as the most substantial thing allowed on evc<, pro- 
ceeding to draw the materials from a closet which so hdly 
shared in the general abstinence from water as a means of 
cleaBmng, that I shut my eyes upon all furtiier operations, 
and ate the eventual omelette in faith. Tts excellcnci 
cailed f<^th su<fii hearty commendations, that there secmofl 
tO' he sonic dao|^r of the mouth not coming right again. 
!!llieB isdads, and bread and batter, and wine, and vnriou.^ 
Idodlf^^dMeCe were broimfht, which made in all a.ve ry fair 

historyof bis con- 

csB^bcgii^m Ibmic year of its foundation, and displayed 
kfcd of ignotance on all tc^ographical 
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and historical questions: to him the Pam d'Ahbaye * 
meant nothing further than the staff of life there provided, 
and he neither knew himself nor could recommend any 
Brother who knew anything about the glaci^re. He was 
a German, and we talked of bis native Baiem and the 
modern glories of his capital; and when his questions 
elicited a declaration of my profession, he passed up to 
Saxony, and pinned me with Luther. Finding that I ob- 
jected to being so pinned, and repudiated something of 
that which his charge involved, he waived Luther, of whom 
he knew nothing beyond his name, and came down upon me 
triumphantly with the word Protestant. I explained to him, 
of course, that the worthy Elector, and his friends who pro- 
tested, had not much to do with the Anglican branch of 
the ('Church Catholic; and then the old task had to be gone 
through of assuring the assembled Brothers that we in 
Euglaiul have Sacraments, have Orders, have a Trinitarian 
Creed. 

At length, about half-past three, we started for Besan- 
yon, ]*aying of course ct, volonU for food and entertain- 
Tiient, as wc did not choose to qualify as paupers. The 
driver told im* on the way that there was another glaci^re 
at Vaisc, a village three or four kilometres from Besan^n, 

* tilt* rights of the sorereigns of Burgundy vas known by this 

tirtmt*. Tin- Hovpreign had the power of sending one soldier incapadtated 
l>.v w«r to ettch abbey in the County, and the authorities of the abbey were 
to miilso him a prebendaiy for lifo. In 160 iJ, after the siege of Ostend, 
tljt' Apt'hduke Albert exercised this right in fayour of his wounded soldiers, 
fitrc.ing lay-probendarios upon almost all the abbeys of the County of Bur- 
gundy. The Arehdueboss Isabella attempted to quarter such a prebendary 
the Abbey of Migette, a house of nuns, but the inmates sucoessftdly 
r« fuseil to receive the warrior among them (Dunod, HiH, de PSglUe de 
i. 36?)* For the" similar right In the kingdom of Franoa, sea 
I’asqtuer, liechmfm Ul t aii. p. 87. Lewis XIV. did not 

oxcredse this right after his amiquesi of the Fimnche Comt^ perhaps beai^pa 
the Hdt(d des Invalidas, to whidh tha CS^iudi was so large a eontribvftflit UM 
allhis wanU. / % 
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and at no great distance from the road by which we should 
approach the town ; so, when we reached the crest above 
Morre, where the road passes the final ridge by means 
of a tunnel, I paid the carriage off, and walked to the vil- 
lage of Vaise. The public-house knew of the glacifere — 
knew indeed of two, — further still, kept the keys of both. 
This was good news, though the idea of keys in connec- 
tion with an ice-cave was rather strange; and I proposed 
to organise an expedition at once to the glaci^res. The 
male half of the auberge declared that he was forbidden 
to open them to strangers, except by special order from 
a certain mcmsieur inBesanyon; but the female half, scent- 
ing centimes, stated her belief that the monsieur in Besaii- 
fon could never wish them to turn away a strangle who 
had come so many kilometres through the dust to see the 
ice. She put the proposed disobedience in so persuasive 
and Christian a form, that I was obliged to take th<? hu.'.- 
l)and’s side, — not that he was in any need of suppurt, for 
he had been longer married than Adam was, and .'^howoj 
no signs of giving way. It turiH^l out, after all, that 
though there was no doubt about the existence, of the 
glaoi^res, there was eqmilly no doubt that tlicy wert- 
gUwiires artijiciellea, hein^ simply ico-hou«t‘S iltig in t 
side of a hill, and the property of a ijlacter in !>* .-anvoe ; 
so that my friend the driver had sent me to a 

lie pathway across the bills to Besaufon was ratlu t 
intricate, and by good fortune an old Frenchtnan ap}M'ar< 
who was returning from his work at a neighbouring churcii, 
atkd served as companion and guide. He had bid fureweli 
to sil^y »ewro8f years before, and, being a builder, ha<l been 
goiBg ^ md down a ladder all day, with full and empty 
/iottss, to an tttant which outdid the Bbanars of mission- 
ary meeti&gs; and yet he walked faster than any foreigner 
of my eaepc^benee. He talked in due proportion, and told 
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some interesting details of the bombardment of Besan 9 on, 
which he remember^ well. When he learned that I was 
not German^ but English^ he told me they did not say 
AnrjlaU there, but Gaudim, — was a Oaudm. This he 
repeated persistently many times, with an air worthy of 
General Cyriis Choke, and half convinced me that there 
w:^i8 something in it, and that I might after all be a Gau- 
diii. It was not till some hours after, that I remembered 
the indelible impression made by the piety of speech of 
recent generations of Englishmen upon the French nation 
at large, and thus was enabled to trace the origin of the 
name Gauduu The old man evidently believed that it 
was the proper thing to call an Englishman by that name ; 
thus reminding me of a story told of a French soldier in 
the Austrian service during the long early wars with Swit- 
zerland. The Aiistrians called the Swiss, in derision, Kiih- 
imdkers— a term more opprobrious than bouviers ; and it is 
>aid that, after the battle of Fnistens — one of the battles 
of tlu' Suabiiin war, — a Frenchman threw himself at the 
feet nf some (irisons soldiers, and innocently prayed thus 
for (|iKUter; ‘ Ti'ts-chers^ trbi-honorables, et ti'is^-dignea 
Knhhtilkvrs! an. nom de DieUj ne vie tuczpas!^ 

'riu' tv)wn of Besanyon seems to spend its Sunday in 
lishiug, and is apparently well contented with that very 
limited siuM'ess wddch is wont to attend a Frenchman’s 
i dorfs ill tills branch of le sport There is a proverb in 
tlu^ patois of Valid which says ^Kan onvau daupesson, 
sr fo and on this the Bisuntians act, standing 

patiently half-way up the thigh in the river, as the Swiss 

* * Qifanfi^m wui du Uwfani refeniog probably to ths 

of taking trout praotited k tlie Onuout valley^ tba habitat of thh 
form of tho patois. A tnan tradst in the Grand* with a tordh ia 
one* hand to draw the fish to the top, «ad asword in the other to kill 
when they arrive there; a seeceid omMradiiig behind with a 
the pieces, ^ 
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on tbe Lake of Geneva and other lakes may be seen to do. 
It is all very well to wade for a good salmon cast^ or 
to spend some hours in a swift-foot* Scotch stream for 
the sake of a lively basket of trout ; hut to stand in a 
Sunday coat and hat^ and 2^ feet of water, watching a 
large bung hopelessly unmoved on the surface, is a thing 
reserved for a Frenchman indulging in a weekly intoxica- 
tion of Sabbatical sport, under the delirious form of the 
ehaase aux govjona. 

. Clean as the town within the circuit of the river is, the 
houses which overhang the water on the other side are 
picturesque and dirty in the extreme, story rising above 
story, and balcony above balcony. It does not increase 
their beauty, and to a fastidious nose it must militate 
against their eligibility as places of residence, that there 
is apparently but one drain, an external one, wliich fol- 
lows the course of the pillars supporting the various bal- 
conies: nevertheless, from the opposite side of tie* rivor, 
and when the wind sets the other way, they are sufficiently 
attractive. In this quarter is found the finest church, the 
Madeleine, with a very effective piece of sculpture at the 
east end. The sculpture is arranged on the bottom a.'ul 
fiurther side of a sort of cage, which is hung oiitf^itie tin- 
church, but is visible from the inside through a eorre- 
qxmding opening in the east wall. The subject of tlu' 
aotilpture is ‘The Sepulchre,’ and the ends of tlie cage or 
box are composed of rich yellow glass, through which the 
eadienial light streams into the cave of the Scpulchro ; and 
wben tihe church itself is becoming dark, the effect pro- 
dnxsed hj the light from the evening sky, passing tlirougb 
the^eap^^aed glass, and softly illuminating the Sepulchre, 
is fadesaiifeii^^ solemn* 
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When Be8an9on was supplied by the aqueduct with the 
waters of Arcier, there was a great abundance of baths^ as 
the remains discovered in digging new foundations show ; 
but in the present state of the town such things are not 
easily met with. The floating baths on the jiver are ap- 
propriated to the other sex, and the only thing approach- 
ing to a male bath was of a nature entirely new to me, 
being constructed as follows : — ^There is a water-mill in the 
town, with a low weir stretching across the river, down 
which the water rushes with no very great violence. At 
the foot of this weir a row of sentry-boxes is placed, ap- 
proached by planks, and in these boxes the adventurer 
finds his batli.* A stout piece of wood-work is fixed 
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horizontally along the face of the weir, and has the effect 
of throwing the downward water out of its natural (hrec- 
lion, anil i^ausing it to describe an arch, so that it descends 
with much force on to the weir at a point below the wood- 
work. Here two planks are placed, forming a seat and a 
sufiport for the back, and a little lower still another plank 
for the feet to rest upon, without which the bather would 
have a good chance of being washed away* The water boils 
noisily and violently on all sides and in all direction^ 
coming down upon the subject’s shoulders with a heavy 

* TJib is osdtted is icoompsioriiig inastmtioitt;.v ' 
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thud, which calls to mind the tender years when something 
softer than a cane was used, and sends him forth like a 
fresh-boiled lobster. All this, with towels, is not dear at 
fourpence. 

The citadel is the great sight of Besan9on, and the 
polite Colonel-commandant attends at his office at con- 
venient hours to give passes. What it might be to storm 
the position under the excitement of the sport of war, I 
cannot say ; but certainly it is a most trying affair on a 
hot Sunday’s afternoon, even when all is made smooth, 
and the gates are opened, by a comprehensive pass. The 
wall mentioned by Caesar as a great feature of the place* 
cut the site of the citadel off from the town, ami many 
signs of it were found when the cathedral of S. Stepheu 
was built, the unfortunate church wliich went <lown before 
the exigencies of a siege under Louis XIV. The barrack- 
master proved to be a most interesting mail, knowing 
many details of Caisar s life and cam[>aigns which I sinpcct 
were not known to that cfiptain himself. He had r^erved 
in Algeria, and assented to the propi^sition that mor»* s«»i- 
diers died there of absinthe than of Arabs, stating hi- 
conviction that three-fourths of the whoif* d»aths ;ii»* 
caused by that pernicious extract of wormwoi^i}, aiitl that 
he ought himself to have died of it long ag<». lb* pointvd 
out the difference between the massive masunrv of tUv 
period of the Spanhdi occupation and the intpr**r*-iv. 
work of more recent times, and showo<l the (lurigct»n na tn 
which Marshal Bourmont bought his escape, in iUr tinu* 
of the first Napoleon. 

The fioor of one of the little look«out towers is com- 
posed of A tombstotie^ representing a priest in full ecelc- 
dastiesd dim, and my quesli<m as to how it came there 
elicited llie fidlowing etoiy : — ^V^lieh Louis XIV. was be- 
sieging the ciMdy he .plibed bis head<^uatters» and a 



BESAKgON AND d6lE. 


strong battery, on the summit of the Mont Chaudane,* 
which commands the citadel on one side as the Br^gille 
does on the other. Among the besieged was a monk 
named Schmidt, probably one of the Low-country men 
to whom the Franche Comt^ was then a sort of home, 
as forming part of the dominions of Spain; and this monk 
was the most active supporter of the defence, against the 
large party within the walls which was anxious to render 
the town. He was also an admirable shot; and on one of 
the last (lays of the siege, as he stood in the little tower 
where the tombstone now lies, the King and his staff rode 
to the front of the plateau on the Mont Chaudane to 
survey the citadel ; whereupon some one pointed out to 
Schmidt that now he bad a fair chance of putting an end 
at onc(^ to the siege and the invasion. Accordingly, he 
took a musket from a soldier and aimed at the King; but 
before tiring he changed his aim, remarking, that he, a 
prit\<st, riught not to destroy the life of a man, and so 
1u‘ only kilh?d the horse, giving the Majesty of France 
a roll in the mud. When the town was taken, the King 
(‘U4|uired for the man who killed his horse, and asked the 
priest whethcT he could have killed the rider instead, had 
lie wished to do so, ^Certainly,’ Schmidt replied, and 
rclatcii the facts of the case. Louis informed him, that 
had he biren a soldier, he should have been decorated for 
hi^’ skill and his impulse of mercy ;^but, being a priest^ 
ho should be hung. The sentence was carried out, and 
the priest’s body was buried in the floor of the tower 
from wldch he had spared the King’s life. If tiiis be true, 
it wi\H one of the most unkingly deeds ever done.t 

* to b« deHlvod from CbUii JHans, Dunod found that C^au» 

dtmm WM (m early fytm of the name, isd to pxofexved CbUis Jhmnarumt 
with refenmeo to the houiioof auas pli^ there. 

t Schmidt w«e not wkhout the iwppoft of example in the indnltenee of 
hie warlike taetee. 
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This siege took place in the second invasion or conquest 
of the Franche Comt£ by Louis XIV., when Besanpon held 
out for nine days against Vauban and the King : on the 
first occasion it had surrendered to Conde after one day’s 
siege, making the single stipulation that the Holy Shroud 
should not be removed from the town.* The Saincte 
Saai/re was the richest ecclesiastical treasure of the Bisun- 
tians, being one of the two most genuine of the many 
Suaires, the other being that of Turin, which vras supported 
by Papal Infallibility. Both were brought from the Cru- 
sades; and the one was presented to Besan 9 on in 1206, the 
other to Turin in 1353. Bede tells a story of the proving 
of a Shroud by fire in the eighth century, by one of the 
caliphs; and as its dimensions w'ere 8 feet by 4, like that 
of Besanfon, while the Shroud of Turin measured 12 fcM-t 
by 3, the people of Besanyon claimed that theirs was tin- 
one spoken of by Bede. 

ITie Cathedral of Beaarijon is no longer S. Stepli^ n, sinct* 
the destruction of that church by Louis XIV. Thr 
Church of the Citadel is now dedicated to that saint, an 
inscription on the wall stating that it takes the ]>la<v of 
the larger church, ex iirhis obnldlo an/ao 1674 lUitl 

offering an indulgence of 100 days for evi?rv vi^ir paid r.. 
it, with the sensible proviso una duntaxal rlty prr 
Soldiers not being generally ma<lc of the confessing st:K, « * { 
confessing material, Uiere is only one confessional prM\id J 
for the 6,000 souls which the citadel can accominctiate. 

The Cavalry Barracks areiu the lower pin t of the town, 

{Niai in tAe defiance of Ddle agtiinst. Loiiif»Xin., tlmt tho • 

d’leiieluidtiitfdiftKit^ofthda^^^ and sti olBc c.i 
lifd Mkwd the Brother Claude hy the cowl, th 

oIBcn looM fei# hold hy ftlaying him with a wah. 

bMiegsd by Kniijr 2V., the Sieur Chaaoiav i» Apotnally mennouisl 

ae imiftogUniMlf a £mi MargmboUi^. 

* Thee* ie 11 MifaitlBf by Vander Meuleu, xepmeiklinjf thie in 
ytowittam 
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and near them is a large building with evident traces of- 
ecclesiastical architecture on the outside. It is, in fact, a 
very fine church converted into stables, retaining its in- 
terior features in excellent preservation. Under the corn- 
bin lies a lady who had two husbands and fifteen children, 
Antigone in parentes, Porcia in conjugea, Sempronia in 
liberus; while a few yards further east, less agreeably 
placed, is an ecclesiastic of the Gorrevod family, who 
reckoned Prince and Bishop and Baron among his titles. 
The nave of this Church of S. Michael accommodates thirty 
horses, and the north aisle thirteen ; the south is considered 
more select, and is boarded off for the decani, in the shape 
of ofiicers’ chargers. The north side of the chancel gives 
rt)om for six horses, and the south side for a row of saddle- 
bh»eks. It had been an oversight on the part of the original 
areliitt et o{ the cliurch that no place was prepared for the 
daily hay; a fault which the military restorers have re- 
nn died by improvising a lady-chapel, where the hay for the 
day is placed in the morning. With Spelman in my mind, 

I i\>'kcd if th(‘ stables were not unhealthy; but the soldiers 
^ai<l tht‘y wcro the healthiest in the town.* 

Th<* (ilaeiere of Vuise had proved, as has been seen, to be 
a juar< '.s-nes1 ; and yet, after all, it produced a foal; for 
\\hiK‘ I was (‘udeavouriiig to overcome the evening heat of 
Ih ranvon in a specialitti for ice, I found that the owner of 
thi' rstablishment was also the owner of the two.glacidres 
of \ nistr, and in the course of the conversation which fol- 
lowed, lu‘ told me of the existence of a natural glaci^re 
Horn the village of Arc-sous-Cicon, twenty kilometres from 
l'*>ntarlif;r, which hf;bad himself seen. As I had arranged 

Church of Srl|||libert, aa Bycm, now a fbrage magaEitie, has an 
iuMcription let into thd nwl almost ludicrously out of keeping with tha 
Kent desecrated state of the huUdingi— ZhnUm Jkcorm 
1048. 



BSSASgON ASD^DdLE. 

to meet my sisters at Neufch&tel, in two days’ time, for the 
purpose of visiting a glaci^re in the Val de Travers, this 
piece of information came very opportunely, and I deter- 
mined to attempt hoth glaci^res with them. 

Some of the trains from Besan^on stop for an hour at 
Dole in passing towards Switzerland by way of Pontarlier, 
and anyone who is interested in the Burgundian and 
Spanish wars of France should take this opportunity of 
seeing what may be seen of the town of Dole and its 
massive church-tower. The sieges of Dole made it very 
famous in the later middle ages, more especially the long 
siege under Charles d’Amboise, at the crisis of which that 
general recommended his soldiers to leave a few of tlie 
people for seed,* and the old sobriquet la Joypuse was 
punningly changed to la Dolente, It has had other claims 
upon fame; for if Besan^on possessed one of the two most 
authentic Holy Shrouds, Dole was the resting-place (‘f one 
of the undoubted miraculous Hosts, which had with>tuod 
the flames in the Abbey of Faverney. It was fur recep- 
tion of this Host that the advocates of the Brotherh'.xKl nf 
Monseigneur Saint Yves built the Sainto Chapelle at 1 Me.t 

* ' Qa’on lea laifwe pour grain ! ' 

f In the year 1648, it was suspected that sorot* decay w.'i> * ri is. - 

material of this Host, and the following translation from tin* Lufia . 

the investigation entered into by the Doui and n large IxmIv of ^ h avA 
laity, in order to quiet the public mind * Apri*.*# qu<* torn Ivn - 

(vis. the Bean, Canons, President of the Parliament, j 

antent adores le 8. Sacrement, la enstode fat onverte nrec h* ^ $ 
possible; et alon le dtt Doyen apen^nt nn vermissean nmle en Kptnti**, 
mka avee la pointe d'tine ^pingle ot pla^a sur on eorpoml i r x 

awba; puis on k hrhla arec itn ebarbon pris dans I'enct nv r^, « r 
(Midvea fltmt jeUes dans la piscine. On put constater tn-jt 
stags gik sssik^lde petit animal avait caus^ sticms doni U h 

dMfbidi k so trOttvaissMtgk et 

sp^ qwr pcssqne j^us rien da WN^e ctrctiliirr.. et 

4# pid^eS ddeott^^ od k vemkieaQ Ihr^ i 
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CHAPTER VII. 

THE GLACli&RE OF MONTh£zT^ IN THE YAL DE TRAYEBS. 

I REJOINED my sisters at Neufchatel on the 5th of July, 
and proceeded thence with them by the line which passes 
through the Val de Travers. One of them bad been at 
Floiirier, in 1860, on the day of the opening of this line, 
and she added an interest to the various tunnels, by tell- 
ing ns tliat a Swiss gentleman of her acquaintance, who 
had taken a place in one. of the open carriages of the first 
train, fuind, on reaching the daylight after one of the tun- 
nels, that bis neighbour had been killed by a small stone 
^vhich liad fallen on to his head* ^Tjere the stone came 
trnm, no one could say, nor yet when it fell, for the un- 
t«»rtuuato man had made no sign or movement of any 
kind. 

lCv<‘ry one must be delighted with the wonders of the 
liiu- of rail, and the beauties through which the engineer 
has cut his way* In valleys on a less magnificent scale, 

tings and emliaukinents on thd face of the hill are sad 
^ . sores, :us in milway-ruined Killiecrankie ; but here Na* 

furc's works arc so very grand, th^t the works of man are 
not offensively prominent, being overawed by the very 
facts over which, have triumphed* When we reached 
the more even part of l^e vldley^ where the Beuse no 
longer roars and rushes far bcrlow^ but winds quietly thron|^ 
the soft grass on a level wii& rail, ^ whole 
was so eEceedingly^.dSt^^ rlvssr 
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lusty trout, and tlie Tillage of Noirai^e * looked 
^^ iamptiiig as it nestled in a sheltered nook among the 
headlong precipices, that I registered in a safe mental 
pigeon*hole a week at the anberge there with a fishing-rod, 
and excursions to the commanding summit in which the 
Orefux de Vent is found. The engine-driver knew that he 
was in a region of beauties, and, when he whistled to warn 
his passengers that the train was about to move on, he re- 
mained stationary until the long-resounding echoes died out, 
floating lingeringly up the valley to neighbouring France. 

We had no definite idea as to the locale of the glaciere 
we were now b(^t upon attacking. M. Thury’s list gave 
the following information : — ^Glaciere tie Motieri^^ Cantu n 
de Nevfchatel^entre lea vallees de Travers et debt Rrerlnt\ 
pria du aentier de Ut BrevineC and this I had retiden d 
sonaewhat more precise by a cross-examination of the 
guard of the train on my way to Besant;on. If«‘ had m»t 
heard of the glaciere, but from what I told liini lie was 
inclined to think tliat Couvet would be the best >taiion 
for our purpose, especially as tlie ‘ Ecu ’ at that j>laeo wa-, 
in his eyes, a commendable hostelry. Some one in (it iu va, 
also, had believed that Couvet was as likely as unuliio^ 
else in the valley ; so at Couvet we (iesceiuhMi.f 

This is a veiy clean and cheerful village, dcvot» t.i tb 
lucrative manufacture of abainthe^ and producing inhabb- 
ants who look like gentl^emen and ladies, ami prMmeu<f<l< 
the ways in bonnets and hats, after a most un-Swt > 
Hke fashion, ^hey carefully restrict theinselvt-4 ro tb<- 
maldbg the poisonou9pr<>duet of their village, and b:iv* 

cr iguff ia fits pstoin of thk is huk 

f tnmsliiticm of ISIS, t. lit K 

tlifii ( j l rii j f Hjw M)&0n, «iid oimrttm ttutt it and th«' grorto «f 

& OttHilm in tlM J«tn whm fee n-maitfo thtw^h tho 

awniMr. 9M. mtoMB irith lUfBmA ftn of HAet, ku been 

tnmiwri ft i. i t tlir ffrr i -f r mf m Mfiit il i 
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nothixigio do widi the consumption thereof hence nature 
has a fair chance with them^ and they are a healthy and 
energetic race. The beauties of the surrounding moun- 
tains, with their fitful alternations of pasture and wood, 
and grey face of rock, are not marred by the outward 
appearance, at least, of that which Bishop Heber lamented 
in a country where * every prospect pleases.* An old lady 
is coiiimemorated in the annals of Couvet as an example 
of the healthiness of the situation, whq saw seven genera- 
tions of her family, having known her great-grandfather in 
her early years, and living to nurse great-grandchildren in 
her old age. The landlord of the inn informed us, with 
much pride, that Couvet was the birthplace of the man 
who invented a clock for telling the time at sea; by which, 
no doubt, he meant the chronometer, invented by M. 
Herthoud. At Motiers^ the nCxt village, Kousseau wrote 
his LHtre^de la Montagrie^ and thence it was that he fled 
from popular violence to the island on the Lake of Bienne. 

The * Ecu ’ promised us dinner in half an hour, and we 
strolKd about in the garden of that unsophisticated hotel 
fi)!* an hour and a half, reconciled to the delay by the 
i)r;mty <»f th<^ neighbouring hills, the winding of the 
valloy giving all the effect of a mountain-locked plain, 
with barriers decked with firs. It will readily be con- 
i oived, however, that three practical English people could 
iiot bt‘ satisfied to feed on beauty alone for any very great 
lengtli of time, and we caught the landlady and became 
{K^ieinptory. She explained that dinner was quite ready, 
but she had intended to give ns the pleasure of an agree- 
able society, consisting of sundry Swiss who were due in 
another half-hour or so : she yielded, nevertheless, to our 
representations, and promised to ser?e the meal at ondi^ 
We were speedily summoned to the^potte-d-manj^ end 
« Switserla&d Mis ^^,000 tMum of sMntbe ta JSlvsim 1^' 
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a kv mBo]E»«t«iiied woedoi dumber, irith no 
i|fMur to qpeek of, and with huge beama saj^rting the 
roo^ dangoroos fiwtall heeds. The date on the door was 
ISfK^ and the chamber folly looked its ige. Tbwe was 
a long table of the prevailing hoe, with a similar bench ; 
and on the table three large basins, presumably containing 
soap, were ranged, each covered with its plate, and accom- 
panied by a ricketty spoon of yellow metal and a hunch 
of black bread.'^ A., who was hungry enough and experi- 
enced enopgh to have known better, began promptly u 
most pathetic ^^y surely ! ’ but the landlady stopped her 
by opening a aim door, and displaying a comfortable room 
in vriiich a well-appointed table awaited us she had taken 
ns through the kitchen rather than through the salon, 
in which were peasants poking. We were somewhat 
disconcerted when we heard that the unwashed-looking 
place was the kitchen; but the landlady had imuie up 
for it by scrubbing her husband, who waited upon us, to a 
high pitch of presentability, and further experience showed 
that the ‘Ecu’ is to be highly commended for the exw l- 
lence and abundance and cheapness of its foods. 

There are many natural curiosities in and ru-ar th.- 
Val de Travers, which well repay the labour that mu-t 
be expended upon them. The Temple dee Fees, on tin- 
western side of the Valley of Verridres, used to l«; r-.i)!. I 
the most beautiful grotto in Switzerland; and the or* .a 
Cavern of La fiaume, near Motiers, is said !.< >\ 
ceedioi^y wonderful We were shown the entrauc. t., ,i 
line of oavems in the hills above Couvet, and wen i: 
fomed was possible to pierce completely through 
the ningi^ aad pass out at the other side within sight 
pt Yverdna. ^ the caverns fn this valley had been 
explored Igr and M.'s Swiss and the 

aooonnt of bitd gone tbroiydt A by no means 
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inviting, soeing tiiat the ptevailiOg material was daipp 
clay of a solid ohantcter, arranged in steep slopes, up 
which progression must be made by inserting the fingers 
and toes as fiur as might be into the clay ; and, of course, 
when the handful of unpleasant mud came away, the 
result was the reverse of progression. To anyone who 
has only known the rope up the pure white side of 
some snow mountain, the idea of being roped for the 
purpose of grappling with underground of adhe- 

sive mud and clay must be horrible in thd exbem& An- 
other interesting natural phenomenon is [ipesented by the 
source of the Reuse, that river gushing out fittm the rock 
iu considerable volume, probably formed by the drain- 
age of the Lake of Etallieres, in the distant valley of 
T.a Brevine ; while the Longe-aigue, on the contrary, is 
lost in a gulf of such horror that the people call the 
mill wliieh stands on its edge the Moulin cPmfer. 

As usual, we were assured that many of these remark- 
able sights were far letter worth a visit than the glaciSre, 
of which no one seemed to know anything. A guide was 
at length securetl for the next morning, who had made his' 
way to the cave once in the winter-time and had been 
uiiabh* to enter it, and we settled down quietly to an even- 
ing i>f i)t;rft*ct rest. The windows of the bedrooms being 
guiltless of blinds and curtains, the effect of wakings in 
th(> early morning, to find them blocked up, as it were, by 
the green slopes of pasture and the dark bands of fir- 
wouds which clothed the limiting hills, seemed almost 
magical, the foreground bmng occupied solely by the 
graceful curve of the dome of the churdi-tower, guttering 
with intercepted tnys, and ibrming a br||^t omen for 
day thus ushered in. 

In due tinie ^ prombed gtdde i^f^peired, a iieldy l«y 
of unprepcMMeil^jiam^^ to oonei^K^ 
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I was at first tempted to propose that we should attack 
him stereoscopically, A. administering French and I simul- 
taneous German, in the hope that the combination might 
convey some meaning to him ; but, after a time, we suc- 
ceeded with French alone. Perhaps Latin would have made 
a more likely milange than German, and to give it him in 
three dimensions would not have been a bad plan. The 
route for the glaci^re runs straight up the face of the hill 
along which tK0 railway has been constructed ; and as 
passed through woods of beech and fir, with fresh green 
glades rolling down below our feet, or emerged from tin* 
woods to c^ss large undulating expanses of meadow-lamU 
wO'were almost inclined to believe that we had never clone 
so lovely a w'alk. The scenery through which we [>ass(?d 
was thoroughly that of the lower districts c>f the Alps, with 
nothing Jurane in its character, and the elevation finally 
achieved was not very great: indeed, at a short 
from the glaci^ire, we passed a collection of vny lo at 
chalets, with gardens and giinlen-flovvers, one of tht> c!ia!rf> 
rejoicing in countless Ixeehives, wdth three or four 
apiece. Up to the time of rejiching tliis little 
which seemed to be called Sagnettc, our path h:ul . n 
that which leads to La Bremne, the highest valhy in th* 
canton; but now we turned off abruptly up the 
fSsfcce on the left hand, and in a very few minuh s <ani' 
upon a dry wilderness of rock and grmUy which w^* at ofu » 
recognised as 'glacitVe country;’ and when I ou: 
guide that we must be near the place, he replied 
ing tc the ttee» round the mouth of the pit. 

after we first left Couvet, a gaunt elderly fruiuih*. 
wit&4l char, bad joined our partyr and tried to 

tmlly m hltd up the cave and going instead to a 

neighb(Htf^ anqpooitt whence she promised tis a view of 
unriivalledi beauty* She told m that there was 
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nothing to be seen in the glacidre, and that it was a place 
where people lost their lives. The guide said that was 
nonsense ; but she reduced him to silence by quoting a 
case in point. She said, too, that if a man slipped and fell, 
there was nothing to prevent him from going helplessly 
down a run of ice into a subterranean watercourse, which 
would carry him for two or three leagues underground; and 
on this liead our boy had no counter-statement to make. 
Siie .‘isserted that without ladders it was utterly impossible 
to make the descent to the commencement of the glaci^re ; 
and she vowed there was no ladder now, nor had been for 
some time. Here the boy came in, stating thlt the cave 
belonged to a mademoiselle of Neufcbatel, who had' a 
summer cottage at no great distance, and loved to be sup- 
plied with ice <luring her residence in the country, for 
which purpose she kept a sound ladder on the spot, and had 
it removed in the winter that it might not be destroyed. 
There was a circumstantial air about this statement which 
for tlu! moment got the better of the old woman; but she 
spei'dily rwovered herself, and repeated positively that there 
was no ladder of any description, adding, somewhat incon- 
sei|uentl3% that it was such a bad one, no Christian could 
Use it with sjvfety. The boy retorted, that it was all very 
well for her to run the glaci^re down, as she lived near it, 
but for the world from a distance it was a most wonderful 
sight ; and, as for the ladder, he happened to know that it 
was at this time in excellent preservation. The event 
provo<i that in saying this he drew entirely upon his ima- 
gination. It is, perhaps, only fair to suppose that they 
don't mean anjrthing by it^ and it may be mere ignotancto 
on their part; but the simple &ot is, that some of ^ose 
Swiss rustioB tsdl tiie most basefiftoed lies conceivable ^ i s i i 
blvshinff is aa efdtbet that oiiibMt be safUy ap|0l$ trap 
out previous soap and tell tiliem 



IM 


THK GLAClfcRB OF MONTH&ET. 


i^ystematic manner which takes in all bat the experienced 
«itd wary traveller. I have myself learned to suspend my 
judgment regarding the most simple thing in nature, until 
I have other grounds for forming an opinion than the 
solemn asseverations of the most stolid and respectable 
Swisf^ if it so be that money depends upon his report.* 

As in the case of two of the glad^res already described, 
the entrance is by a deep pit, which has the appearance of 
having been at one time two pits, one less deep than the 
other; and the barrier between the two having been re- 
moved by some natural process, a passage is found down 
the steep lide of the shallower pit, which lands the adven- 
turer on a small sloping shelf, 21 f«‘et sheer above the 
surface of the snow in the deeper pit, the sides of the 
latter rising up perpendicularly all round. It is for this 
last 21 feet that some sort of ladder is absolutely u*.' 0 <>s- 
saiy. Our guide dung himself down in the sun at the 
outer edge of the pit, and informed us that as it was cold 
and dangerous down below, he intended to go no further; 
be had engaged, he said, to guide us to the glacir^re, and 
he felt in no way bound to go into it. He was not gooil for 
much, so 1 was not sorry to hear of his determination: and 
when my sisters saw the sort of place they had to try to 
scramble down, they appeared to be very glad tiiut only f 
iras to be with them. 

Leaving them to make such arrangements with n g>ud 
tedresi as might seem necessary to t|iein, I proceeded to 
jlltpaaFthe way down the drat part of the descent. Tlds 
nopleasant, for the rocks were steep and 
yith tiear^iwous littie otdlections of disinte- 


* AriiK, is s provsrtiidi sapmskm wUeb tb? 

•eiss tsM temfOmm, sssstiiag tbit it smsp ia ttOy 

ijp p i Mtj pi i^ ^ souny tby 1 m 4 ssmd. 
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grated- material on every small ledge where the foot might 
otherwise have found a hold. These had to be cleared 
away before it could be safe for them to descend, and 
in other places the broken rock bad to be picked out to 
form foot-holes ; while, lower down, where the final shelf 
was reached, the abrupt slope of mud which ended in the 
sheer fall required considerable reduction, being fiur too 
beguiling in its original form. Here there was also a 
buttress of damp earth to be got round, and it was neces- 
sary to cut out deep boles for the hands and feet before 
even a man could venture upon the attempt with any 
comfort. The buttress was not, however, without its ad- 
vantage, for on it, overhanging the snow of the lower pit, 
was a beautiful clump of cowslips {PrvmvXa elatior, Fr. 
Prhnevh'e inodore), which was at once secured as a trophy. 
The length of the irregular descent to this point was be- 
tween 70 and 80 feet. On rounding the buttress, the upper 
end of the ladder presented itself, and now the question 
betwei'n the boy and the old woman was to be decided. I 
worked down to the edge of the shelf, and looked over into 
the pit, and, alas! the state of the remaining parts of the 
ladiler was hopeless, owing partly to the decay of the side- 
pit>ccs, and partly to the general absence of steps — a some- 
what embarrassing feature under the circumstances. A fur- 
ther investigation showed that for the 21 feet of ladder there 
w(fre only seven steps, and these seven were not arranged as 
conveniently as they might have been, for two occurred at 
the very top, and the other five in a group at the bottom. 
A branchliHis fir-tree had at some Hme fidlen into the jat^ 
and now lay in partial contact with tiie ndmsd ladder} and 
there were on the trunk various little knohSf whiob might 
possibly he of sonte use as a fUffiaBiaat to the tare htPIP 
of the liMlfiee. The «tow idi the hottem oi 
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side opposite to the ladder I saw an arch at the foot of 
the rock, apparently 2 or 3 feet high, leading from the 
snow into darkness ; and that, of course, was the entrance 
to the glacidre. I succeeded in getting down the ladder, 
by help of the supplement, and looked down into the dark 
hole to see that it was practicable, and then returned to 
report progress in the npper regions. We had brought no 
alpenstocks to Couvet, so we sent the guide oif into the 
woods, where we had heard the sound of an axe, to get 
thrM stout sticks from the woodmen; but he returned witii 
such wretched, crooked little things, that A. went off lier- 
self to forage, and, having found an impromptu cattle- 
fence, came back with weapons resembling bulbous hedge- 
stakes, which she skinned and generally mollified with a 
powerful clasp-knife, her constant companion. She then 
cut up the crooked sticks into batons for a contemplated 
repair of the ladder, while M. and I investigated the- 
countiy near the pit. We found two other i)its, whieb 
afterwards proved to communicate with the glaciere. \N'>’ 
could approach sutBciently near to one of the.se t<; see 
down to the bottom, where there was a considerable 
tion of snow: this pit was completely sheltered fiirm ti.e 
son by trees, and was 66 feet deep and 4 or .3 feet in 
diameter. The other was of larger size, but its edge «a-. 
BO treacherous that we did not venture so near a.-; t<. 
jpe what it contained: its depth was altoiit 7<)fee!, and 
stone and a foot or two of the string o«me up w«-r. 
rides of the main pit, by which we were to enter tb<- 
were, as has been said, vety sheer, and on one side 
we OMild appsoAch soffioiently near the edge t<> <ltop » 
plomiiiM down to the snow. : the height of this face of 
rodi neasitriag down to the snow, and the 

level im eventp&lly fbimd to be iibaat 4 feet 

lower. 
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sun had not yet reached the snow, owing partly to the depth 
of the pit as compared with its diameter, and partly to the 
trees which grew on several sides close to the edge. One or 
two trees of considerable size grew out of the face of rock. 

We were now cool enough to attempt the glacidre, and 
I commenced the descent with A. The precautions already 
taken made the way tolerably possible down to the buttress 
of earth and the shelving ledge, and so far the warm sun 
had accompanied us ; but beyond the ledge there was no- 
thing but the broken bidder, and deep shade, and a cold 
(lamp atmosphere, which made the idea, and still more the 
fi el, of snow very much the reverse of pleasant. A. was 
not a coward on such occasions, and she had sufficient con- 
tidt‘nc(" in her guide ; hut it is rather trying for a lady to 
make the first step off a slippery slope of mud, on to an 
(ijiology for a ladder which only stands up a few inches 
above (he lower edge of the slope, and so affords no support 
fi»r the hand: nor, after all, can bravery and trust quite 
loake up for the want of stops. We were a very longtimS 
in accoinpHshing the descent, for her feet were always out 
nf her sight, owing to tlie shape which female dress assumes 
wh<?n its wearer go(\s down a ladder with her face to the 
front, esp(»cially when the ladder has suffered from ubi- 
quitous compound fracture, and the ragged edges catch the 
unaccustomed petticoats. It was quite as well the feet 
wen^ out of sight, for some of the supports to which th^ 
wt re guidtHl were not such as would have commended thero^^ 
hAvvh her, had she been able to see them. At length, 
owing in great measure to the opportune assistance of two 
of the batons we had brought down with us for repairs, 
i hanks also to the trunk of the fir*tree, we reached the snow ; 
and poor A. was planted there, breaking through top 
crust as a eommeneement of acquaintance 
such time as I could bring VL down to join her. The eipe- 
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rience acqiiired in the course of A.’8 descent led us to adl 
to M. that she must get rid of that portion of her attire 
which gives a shape to modem dress ; for the ohstinaqr and 
power obstructiveness of this garment had 

wonderfully complicated our difficulties. She objected that 
the guide was there; but we assured her that be was asleep, 
or if he wasn’t it made no matter ; so when I reached the 
top, she emerged shapeless from a temporary hiding-place, 
clutching her long hedge-stake, and feeling, she said — 
and certainly looking — a good deal like a gorilla. The most 
Ixiffliug part of the trouble having been thus got over, we 
soon joined A., blue already, and shivering on the snow. 
The sun now reached very nearly to the bottom of the pit, 
and I went up once more for thermometers and other things, 
leaving a measure with my sisters, and begging them to 
amuse themselves by taking the dimensions of the snow: on 
my return, however, to the top of the ladder, I found them 
eoinbining over a little bottle, and they informed me plain- 
t i\ ely that they hiul been taking medicinal brandy and snow 
iusteiul of measurements, — a very necessary precaution, 
fur anyone to whom brandy is not a greater nuisance than 
utter fold. We found the dimensions of the bottom of the 
pit. i.e. of tlie field of snow on which we stood, to be 31^ 
h'et by 21 ; but we were unable to form any idea of the 
deptli of the snow, beyond the fact that 'up to the ancle’ 
was its previdling condition. The boy told us, when we re- 
joined him, that when he and others had attempted to get 
ice for the landlord, when it was ordered for him in a 
serious illness the winter before, they had found the pit 
filleil to the top with snow. 

As we stood at the mouth of the low entrance, making 
final preparations for a plunge into the dadkneei!, f percirit'ed , 
a strong cold current Idowing out from the 
ciently strong and cold fid. Indcd^booker 9^3^^ 
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a yerj unaTailing protaction. While engaged in the dis* 
oovery that this style of dress is not without its drawbacks, 
I found, to my surprise, that the direction of the current 
suddenly changed, and the cold blast which had before 
blown out of the cave, now blew almost as strongly in. 
The arch of entrance was so low, that the top was about 
on a level with my waist ; so that our faces and the upper 
parts of our bodies were not exposed to the current, and 
the strangeness of the effect was thus considerably increased. 



OUOUN0 W.AJr OF THR OI.ACIKI(K Ob 

As a matter of curiosity, we lighted a and plx . .1 i! 

on the edge of the snow, at the top of the slope of or 
4 feet which led down the surface of the ic(s and tlo n 
stood to watch the effect of the current on flu- fiantr. 

m^perh&ADt proved that the currents alternated, and, 
as I rt^golarly; and in order to determine, if 

powthlc^ liaw of this alternation, 1 observe*! with my 

stood at ihio jMiat. 
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watch the exact duration of each current. For twenty^ 
two seconds the flame of the bougie was blown away from 
the entrance, so strongly as to assume a horizontal posi- 
tion, and almost to leave the wick: then the current 
ceased, and the flame rose with a stately air to a vertical 
position, moving down again steadily till it became once 
more horizontal, but now pointing in towards the cave. 
This change occiipied in all four seconds; and the cur- 
rent inwards laste<l — like the outward current — twenty-two 
seconds, and then the whole phenomenon was repeated. 
The currents kept such good time, that when I stood be- 
yoiKl their reach, and turned my back, I was enabled to 
aniifaince each change with perfect precision. On one 
oc casion, the flame performed its semicircle in a horizontal 
inst(‘}ul of a vertical plane, moving round the wick in the 
sha|)e of a p<‘a-flo\vcr. The day was very still, so that nQ 
exte rnal winds could h.ave anything to do with this sin- 
gular alternation ; and, indeed, the pit was so completely 
sheltered by iU shape, that a storm might have raged 
(>ntside without producing any perceptible effect below. 
It wo\ild ho difficult to explain the regularity of these 
cnirronts, but it is not so difficult to see that some 
surli oscillaiioii might be expected. It will be better, 
lio>\rver, to defer any suggestions on this point till the 
glat-iorc^ has been more fully described. 

W o j>assed down at length through the low archway, 
and stood on the floor of ice. As our eyes became accus- 
tomed to the darkness, we saw that an indistinct light 
stroam(?d into the cave from some low point at a consider* 
able distance, apparently on a level with the floor; and 
this we afterwards found to be the bottom of the larger of 
the two pits we had already fathomed, the pit A of the 
diagram ; and we e?iWtv^y||y diaoowed a similar . hrtt 
much smaller communication with the bottom o(,the pit m 



wna pin wmv ww • <wunwivwv |rj«aM/lld 

of |i^n*it» ^ose Imm was on a kvd with the floor of the 
glaoihre : tike comkecting arohway m the case of the pit a 
Kras 8 or 4 &et high, allowing ns to pass into the pit 
and round the pyramid with perfect ease, while that 
leading to the pit b was less than a foot high, so that no 
passage could be forced. 

As we stood on the ice at the entrance and peered into the 
comparative darkness, we saw by d^ees that the glaciere 
consisted of a continuous sea of smooth ice, sloping down 
very gently towards the right hand. The rock which forms 
the roof of the cave seemed to be almost as even as tlie 
floor, and was from 4 to 5 feet high in the neighlmurhoud 
in which we now found ourselves, gradually approaching 
the floor towards the bottom of the pit b, where it became 
about a foot high, and rising slightly in that part of tie* 
cave where the floor fell, so as to give 9 or 10 fe<‘t as 
the height there. The ice bad all the up{jeurance of great 
depth; but there were no means of forming a trusiworiliy 
opinion on this point, Iwjyond the fact that I .succeedtti 
in lowering a stone to a considerable depth, in the small 
crevice which existed between the wall and the block of 
ice which formed the floor, llie greatest length of th- 
cave we found to be 112 ft. 7 in., and its breadth ft., 
the general shape of the field of ice, which filled it to its 
utmost edges, being ellipticaL The surfac<! wtu. onph 
saotiy wet» chiefly in the line of the currents, whieii 
were ttow seen to pass backwards and forwanU U tw. 
tike pits A and o. In the neighbourhood of the pit n the 
water stood in a very thin sheet on the tee, which there 
was levti»A&d rendered the style of locomotion neeessitattsl 
by tint near 4|i|K0aeh of the roof extremely diai^troeabte, 
as I was to 'He on my flkce, and push myself along 

tit^ wet aM 1^ to mqdofe tiiat ooraer of the 
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cave, beti^ |ltoi>ped by want of soflkient height 

for even that method of piDgrenion. 

The circle marked s repreeents a column from the roof, 
at the foot of which we found a small grotto in tiie iw, 
which I entered to a depth of 6 feet, the surface of the 
field of ice showing a very gracefully rounded fidl at the 
edges of the grotto. At the point k there was a beautiful 
collection of fretted columns, white and hard as poroelun, 
arranged in a semicircle, with the diameter ‘facing the 
cave, measuring 22 ft. 9 in. along this &oe. On the far* 
ther side of these columns there were signs of a consider- 
able fall in the ice ; and by making use of the roots of 
small stalagmitic columns of ^at material, which grew on 
the slope of ice, 1 got down into a little wilderness of 
spires and flutings, and found a small cave penetrating 
a short way under the solid ice-floor, o marks the place 
of a free stalagmite of ice, formed under a fissure in the 
roof ; and each F reprints a column from the roof, or 
from a lateral fissure in the wall. 

The most striking features of this cave were the three 
domes, marked h in the ground-plan, in which they ought 
strictly not to appear, as being confined to the roof: one 
of them is shown also in the vertical section of the cave. 


They i>ccur \vh^ the roof is from 3 to 4 feet above the 
floor. It will be underetooc^ that the bentattitiide in which 
we w'erc obliged to iuvestfgate tiiese parte of the cave 
w;is cKceedini^y fidigning^ end iwe ballad^ witfe^delight 
a sudden circdto opeiiia|t in tho etuiUed us 

to stand upright. {nereaMd 

when our candles showed this vertkal 
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ending vexy abruptly: the others did not pass so far into 
the roof, and formed domes of very regular shape. In all 
three, the details of the ice-decoration were most lovely, 
and the effect produced by the whole situation was very 
curious ; for we stood with our legs exposed to the alter- 
nating cold currents, the remaining part of our bodies being 
imbedded as it were in the roof ; while the candles in our 
hands brought out the crystal ornaments of the sides, 
flashing fitfully all round us and overhead, when one or 
other of us moved a l^ht, as if we had been surrounded 
by diamonds of every possible size and setting. One of 
the domes was so smaUi 0kat we were obliged to stand up 
by turn to examine its hdurties; but in the others we all 
stood together. On every side were branching clusters of 
ice in the form of club-mosses, with here and there varicose 
veins of clear Iceland pinnacles of the prismatic structuns 
with limpid crockets and flntals. The pipes of ice which 
formed a network on the walls were in w>tne ctises so ex- 
quisitely clear, that we could not he sure of their existe nce 
without touching them ; and in other ca^es a sheet 4 or h 
inches thick was found to be no obstruction to our vii*w *»f 
the rock on which it was formed. In one of the d<uuoH 


had only one candle, and the bearer of this atOM* a 
contrived fidl, leaving us standing with our head.- in 

perfect darkp|ll:; while the light whk h stmytMi 

about omr |||^iiu)wed feintiy a circle of icicles, hanging 

dome^ the fringe as it were, of 


flbeeave, where darkuc<^' 
Wte only possible on the lowest 
. that she cpuld see clear 
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as soon as A. and I luul succeeded in grovelling across the 
intervening space, and converged upon her, we found that 
the appearance she had observed was due to a most perfect 
reflection of the roof, fts shown by the candles we carried, 
which may give some idea of the character of the ice. We 
did not care to study this effect for any very prolonged tim^ 
inasmuch as we were obliged meanwhile to stow aWay 
the length of our legs on a part of the ice which was thinly 
covered with water, — one result of its proximity to the arch 
communicating with the smallert^ 

It has been said that the whole ice-floor sloped slightly 
towards one side of the ca^ the siope becoming rather 
more steep near the edge.* ^larly, ever so slight a slope 
would he sufficiently embarrassing, when the surface was 
so perfectly smooth and slippery ; and this added much 
to the difficulty of walkidg in a bent attitude. On coming 
out of one of the domes, I tried progression on all-fours — 
threes, rather, for the candle occupied one hand, — and I 
cannot recommend that method, owing to the impossibility 
i>f piitting on the break. The pace ultimately acquired is 
greater than is pleasant, and the roof is too near the floor 
to allow of any successful attempt to bring things to an 
end by the reassumptiou of a biped character. 

We placed a thermometer jn the line of gn^jdiest current, 
and another in a still part^fhe cave. l|tf$Mmorandum 
is lost of their re^et^^ indeed, we l^^uade one, 
for we were more cQhcemed Wiflbt ihe heaxi^'li^ the 
temperature ’the glacUlpt^lnttZ.liiV^ dhlBhct flsqUec- 
tion of notfdng diet was ndpridfmi^ 

* It ht ddf sad thtt 

Im I* %% 

iralioBt|»sUeoftlw sm'flM^dkighthslwaad 
into Ills dU 'Mwit'' 

haw dr Mr fMtr w» 
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high in the line of ottnr«it> as comjMi^with Uie ordinary 
tnnperature of ice*caTe8. 

When we came to compare backs, after leaving the 
cave, we mutually found that they were in a very disre- 
putable condition. The damp and ragged roof with which 
they had been so frequently in contact had produced a 
marked effect upon them, and I eventually paid a tailor 
in Geneva three francs for restoring my coat to decency. 
M . took great credit to hmnelf for having been more careful 
of her back than the ^jHH^ jpad d^lined to be laughed at 
for forgetting 4^ di^[||||^]j^bout half as high as they, 
to begin with.^’^jL stfll rt Blirihi rs the green-grey stains, 
as the most obs^ate she aHyPn to deal with, especially 
as her three-days’ knapsack cdBtained no change for that 
outer part of her dress. 

The *£cu* gave us a charming dinner on our return ; 
then a moderate bill, and an affectionate farewell ; and 
we succeeded in catching the early evening train for Pout- 
arlicr.* 
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the return current ftom c be much slighter, and there will be a general 
settling of the atmosplulf ^ ^ c also is fifeed from the 

sun’s action, when the wfaob i^stem will gradual^ pass into a state of 
equilibrium. 

With respect to the action of the more protected pits^ the principle of the 
hydraulic ram not unnaturally suggests itself 

In considering the minor details of the currents, such elements as the 
refrigeration of the air in its passage across the face of the ioe must be taken 
into account. It may be obserred that the candle did not occupy an 
intermediate position with respect to two opposing currents, for it was 
practically on the floor of the eaye, owing to die continuity of the slope of 
snow on which it stood, as shown in the rertical section on p. 108 . 
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CHAPTER VIII. 

THK GLACIIbE and NEIOI^RE of ARC-SOrs-CICON. 

The beauties of the Val, 3 (fie Travers end only with tho 
valley itself, at the head of which a long tunnel ushers 
the traveller into ||^iam«r country, — a preparation, as it 
were, for France, ^fter th« burder is passed, the scenery 
h^ns to improve again, and tli^.efiect of the two castles 
of Jouz, the new and the old, crQvq|mg the heights on 
either side of the narrow gorge throngh which the rail- 
way runs, is very fine. The guide-books inforni us that 
the Ch&teau of Jouz was the place of iniprisoninent >>f 
the tmfortnnate ^oussaint TOuverture, and that t here lie 
died of negleot, <i(dd ; and it was in the same strong 
fortress that Mirabefra. was confined by bis father’s desire. 
The old castle, however, is more interesting from it-i 
connf^on with the history of Charles the Bold, who retiriHl 
to. Is Rivitee sf|^ the battle cd . I^vnt* Mid K{>eut hero 
those sad sc^b^.ineks of ^ Comiues tells 

with so rrflectioDS ; odbodily and mental 

distroM^ MffOt a mere wredc, add led to bis wild 

want <l^ji^aj|ralriiip and his misstaUe <i8^b at ^aucy. 

He ^ 

‘^iaal c^rt 
'allpiiyW 'Hue' did 

Trials "i|pii|g[||;fBy alhudflil^td .tile 

«niri* daf^ "k 

# iKviK 
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some comfort to EngUsbmen to know that their ancestors 
under the Duke of Somerset displayed a marvellous cou- 
rage on the occasion. 

We reached Pontarlier in time for a stroll through the 
quiet town ; but we searched in vain for the tempting 
convents and gates, which were marked on my copy of an 
old plan of the place, dedicated to the Prince d'Arenberg, 
in the well-known times when he governed the Tranche 
Comte. Tbe convents had become for the most part 
breweries, and the gates had Uben improved away. Our 
enquiries respecting the place :.ofA our destination were 
fortunately more successful. Wxe a glaci&re was 

new to the world of Pont^JIlfri but the landlord of the 
Hotel National bad begtiH of Arc-sous-Cicon, and had no 
doubt that we coul^^ad a carriage of some sort to take us 
there. His own hdfsCs were all engaged in boymakiug, 
but his neighboiurs’ horses might be less busy, and accord- 
ingly he took us first to call upon M. Paget, a friend who 
added to his income by keeping a hoaie and voiture for 
hire. The Pagets in general had gope ip bed, and the 
door wiis fiistened ; but our guidt seemed to know the 
ways of the house, and we found Madame in the stables, 
and arranged her for a carriage at seven the 

next moriung. v » 

At the time •iqpallrieilJIl. Peget didt:il^come, aid I 
woM obliged to gtt aad liilli him up. jKf>red to me 









eLAClfeBE AJSm KEBHfeBB OF iOO^OOS-CIOOF. m 


M. Paget was s short square man, ci vexj few words, 
and his one object in life seemed to he to save his black 
horse as much as possible ; a very creditable object in itself, 
so long as he, did not go too fiur in his endeavours to ac- 
complish it. On the present occasion he certainly did go 
too far. The road was quite as good as that which we had 
left, and there was no reason in the world why the carriage 
should not have taken os to the village. Worse still, we 
discovered eventually that the ‘twenty minutes’ meant 
twenty minutes from the vitt^ge to ^ source, and repre- 
sented really something like half'^e time necessary for 
that port of the mandi, while 4ilj|||t ^raa a hot and dusty 
walk of half an hoinr hpllte ipaohed the village. As 
he accompanied uf i* person, we had the sathtbction of 
fre(|uently teI|io|F<‘him our mind with uuMiar franknetSi 
He pretended^fjrfte much distrtssed, but liSBiAed ^ 
time we retumjKl to the cha]^;e-*-about syery.qpriurter of 
an hour — that we wtte dlste to the desiredepot From the 
village to the source, tie way led os idoou^ such pleasant 
vcenery and such acceptable stta wH l Mde sI ftbnt we only kept 
up our periodical remonstooMlF on pthpliple, and, after 
wo had wound rapidly down through a grand defile, and 
turned a sniHan angle of the rook, the first that 

whkh we liAtwne tojnp mnply repaid ea all thel^uhle 
wevhad source ii|,’$he Orbe is suffi- 
ciently strikili'i^ XiOue is more grand al 

the moment of 

stream, |||ii«litn| foO*of a loftj 


’-'W'K \^4 





in OLAdfiBS AND NEIGiftBB OF ABC-S0U8-C1C0N. 


eloaes in upon the water, and so cuts off all further view. 
The calmness of tbe flow may be in part attributed to a 
w^, which has been built across tbe stream at tbe mouth 
of the cave, for the purpose of driving a portion of the 
water into a channel which conveys it to various mill- 
wheels; for, at a very short distance below the weir, the 
natural stream makes a fall of 17 feet, so that, if left to 
itself, it might probably rush out more impetuously from 
its myrtoriotts cavdnft The weir is a single timber, below 
the Burfiste^l^d onteely across the stream on a shelving 
bank of lDipp|||l^ MM the farther end meets the wall of 
rock insMc iffe we saw^eome glorious bart's- 

tongue fena, wn^ ezcited-our^esires, and I took off boots 
and stockfll|f%apdMde8voured tomalMlDy^ay along tbe 
weir; but the tae& of fiM^lpasonry was so very slippery, aiul 
tbe naflibt thelibiber so unpleasant for bare ^t, and the 
stream ,|Mexpectad)y strong, that I- called to mind 

tbe proverbial JIflnititpt of the better fwrt of vuluur, and 
came back without having achieved tbe ferns. Tlie Ijitiug 
coldness of the waterj bud the boiling of the fall eluse 
below the weir, did not add to my confidence in making 
tbe attempt, but I shoifld tbii|k that in a more favoumbie 
stateMl^ waifnr tbe cave m||li be very well explored by 
two nm goii^ alone. Tbe d«>y penetrated so comjdetely 
into tbe &rtbeMd|tpMs, that wben»X got* half-way idung 
tbe wdr, I ooaid .MMWitiiie oily kelcrMitbe surface wbcie 
it first MW tbe.^|||tt|iob sbo w ei || | M>M; the water was 
quietly MMoaiii^^^ipP&om 4tii^||iiMii|^bource». The 

any 

lidce 0#^^^ the subter- 

raneau It ia violent over- 
flows, iMt mbiii||HmiM^ houn; Sad 

from the destrliiliaiRi.-^ pt opm^p i jMed b^.these outbursts, 
the nameof Id given to it 
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The rocky ralley through which the river runs, after leav- 
ing its underground channel, is exceedingly fine, and we 
wandered along the precipices on one side, enjoying the 
varying scenes so much that we could scarcely bring our- 
selves to turn ; each bend of the fretting river showing a 
narrow gorge in the rook, with a black rapid, and a foaming 
fall. It is said that although the mills on the Doubs are 
sometimes stopped from want of water, thtwe which derive 
their motive power from this strangb and impressive 
cavern have never known the supply^lb fidl. 

Before we started for our rambta iilliiiiijj|||||$|' tsoods and 
precipices which overhang the tejbhljF'dwse'df the Loue, 
we bad sent off M. Paget the avherf^ ^th strict orders 
that he shouU^^tijdhee get out the bladk. hotpB^;and bring 
the carriage to meet us at Oubai^ as one of in was not in 
so good order for walking as usual, and-^e dny was fast 
slipping away. Of coarse we saw. uothin^f When we 
reached Ouhans; and as it was not praidilHt to wait for his 
arrival there, which might never take place, we walked 
through the broiling sun in the likection of the a/uh&ge, 
and at lost saw him coming, pretending to whip his horse 
os if he were in earnest about tbb pace. We somewhat 
sullenly assisted him to l|ji| the old carriage roQyril and 
then bade him drive as ba(d>n> he could to Arc^aoiil^ieon, 
still a long IhQrnft < ^is be said.hd do if he knew 
whicii was the wsy ; since he fdlliii^.tiiere, as a much 
younger man, beelt change in the 

matter of teadl^p|MM|M||il!|Uiw txnipisr'lk did not know. 
This was not bad set 

our hearts iq^j^pMppj|fe"| pW fefeari^ Ui''riiBe for .the 
evening us «- uigbt at^the charming 

at il <ff"the poiscmoas' oofibn 

and the nid mwaVInh ^ 

stinet, how«vw^|«l^;^|^^;^Wi^zaach«d.Atoril^|^ ’■ 
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part twelve. Oneobstacle to our joumey on tke new road 
promiaed at first to.be insurmountable, being an immense 
eajnn, thb largest I have seen felled, whidi lay on a com- 
bination of wood-chairs straight across tiie road. It had 
been brought down a narrow side-road through a wheat-field, 
and one end occupied this road, while the other was jammed 
against the wallon tlm opposite side ofthe main road; and 
half-oi-doaen in|i^in|mls<lnany draught oxen, w€«e mainly 
iiiiiliiiiii Hilling in the right direction. M. Paget 

knew how, mn^lUi^lKraquired to tuii^is own carriage, 
and he fW^lajrtli road wouldj|iot be free fur two 

or ^ horse, 

a ]flpe lMPlniH||H||^'pW a short The oxmi 

were laay$ .'(^IMwK^ides impeifioos ; ''tlnl«|tips were 

bea^^yie (^ha^^^cl^e recusants; thft^^^^led, 
and ra^|BiH||^,.rtlain^ re-arranged twfjihBnll' neod- 
gear, but a^io no purpose. fiton who. did most of t}>e 
howling was a black Butgi^||MuMNrarf, in a long blouse au<i 
moustaches; and he frightful a patois, that the 

oxen were right in j^^Kfelwefhsal to understand. We repre- 
sented to M. Pagefrthrtf it wqjald be poia^Ne to niake our 
way riopttgli MlinM but^ftl^^'^ hinrtslf perfectly 


*»PPy gww to tak« 


matter; wiNHHiiMrtiKed tfa^ eo 


through; 





to Ate. 
i^a gircfie 

Wire mnpoaed to 







01ACI8RB AND NBIOl&BE OF ABO-SOUS-CIOON. 135 


• 

lie. The fin( avberge refused us admittance on the ground 
that the dinner was all pre-engaged, jmd,the result was 
that we found a pleasanter place higher up the villi^, 
near a vast new maiaon de vUle with, every window 
shattered by recent hail. The people groaned over the 
unnecessary expense of this huge building, which might 


well, from its size, have been a home for the whole village ; 
and tb^ told us that the coq^^iil^il'J^ts had been 


terribly over-cut to provide the m^||pi^P^ti. Our first 
demand was for fodii our next, for 4jKiP^ gladAres. 

Food we could have; but why s||j||p.#ii wisE^^ iEe 
glaciAres, when there was so sMtoil'at a 

little di^tanle?«-a guide mig^jN|^9Hu^ wMd, 
but there‘.ipjfailthipg ^ be seen '4>«ppPn||^ltere. We 
or(}esn^iraih|A dinner, anything tbai||||n|P|||Ph 
and l<ua<ttord to look ^1^ ife.||pnA ifc||'||P li us 

the wi(^,|^py^|rinia When the dhglCef Aahd|ipP|w cold ; 
and the main dish consiitodApparenily of sonM^ing which 
had made stock for mxq||Li|ln|ipttion8 of soup, and had 
then been kept in a hall«i||n''siMte, ready to be heated 
for any passer-by who tssUra for m at j^eat, till the cook 
had despaii)ed,5(Cit8..ev«r bd^ use ^s^ bad allowed it to 


^^cold; 
^ing which 


become iMst, ||&er 

aopaunt im^r0iK 
ddrelopmeni ^ fibres, iti 4 
asked 


seemed to 
l^^nderful 
Eliteness, I 


inviting, wei 
when the oa^ 
bined our idea 
omelette, wbi 


K ftte aiD^' and 
imd thatt^ eeok had com- 
OUT order to mean adieese* 
iMMtiMiidhIiad afi^ 



BtvM 

tore wilBag tiiitt aUe; for hk K^onni ii 
tibe diinkiii9>roonibad faddnfmi^ {Mnven of eqaililnioin 
Heaaaextod, as eroy one seemed in iB eases to assert, tha) 
neithmr rope nor axe was in any way necessary. Whet 
I pressed >^P^ Be said that if monsieur was afraid h( 
had better not go*t so we told the landlord privately that 
the man was mttim'ioo drunk for a guide, and we musi 
have anotbor. landlord thereupon offered himself, at 
the sns^estiop of his^wlfo, who seemed to be .the duel 
piMber in the finis, and we were glad to aeft^ fik offer ; 
wMie fiHrill||^pa(dlate#inan whom we had^mjected ac- 
qtdesced in ^ newliunraogement with a hfilr so little 

genuine politeness, that, in fq>ite 
of hii over-mnch ^ne, he won ray heart. The Iraidlonl 
himself did not prolMIl to know the glaci^res; hut Ik- 
knew the man who lived nearest to them, and pr(>{HHe<l 
to lead us to his friend’s chalet, whence we should <luijht- 
less be able to find a guide. 

We stole a few moments for an inspection of the < iiiirch 
of Arc, and found, to out^urprlM, some very pleasing' 
paintings in good re{mir, and^open sittings which looked 
unusually dean md lii^ l%en we croesed the plain to- 
wards the notth, and jwoeeeded to grapple widt a stiff pi^h 
thnnighthe'woedl'Sildeh dimb the first It tiirrifnl 
out that 'ffiHe iiiiiW one availaMn'-fi^iir -i^pm oso in the 
cbAlet to whidihthe iandlont^‘kjfli(i^||^pfe child was 
deipatehed m Iniidi of the 'li s a^^ ^ l' domestic, and 
returned befdw Scng with who re- 

cdved die 

reodyed jsko m' 0 ee which 1 Ikd 'k^P^^^sse of need, 
llte ieeomte we hed heard of the (g^hre eir gladdres— 
every one deekM!d;^le esll mm^wm bo various^ 
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and tilia total dap la lo of their 6ibtti|fle>io many, that we 
quietly made up our minds to diaaiqt<d|itmai^ and agreed 
that what we had seen at the source of theLoue was quite 
sufficient to repay us for the trouble we had taken ; while 
the idea of a rapid raid into France had something 
attractive in it, which more than counterbalanced Ae old 
charms of Soleure. Besides, we found that we were now in 
a good district for flowers, and the abundant Onaphalium 
aylvatieum brought back to our minds maigr a ddightful 
scramble in glacier regions, where its jjbvely velvet kins- 
man the pied-de-lion grows, dn the broad top of the 
range of billa{|^ covered with ri^ we tpxDO upon 

large patches Wf a plant, with scented lesves||||||di pungMpt 
seeds, which we had not known bei|S^ Meummhamanti- 
rum, and, to please our guide, wo thtt form 

of pretending that we rather liked itiMasti. sisters 
were in ecst.Uiies of triumph overf;!'*^ everlasting-pea, 
winch grew Iicre to a considerable height — Lathyrua ayl- 
they said, Fr. Geaae aauvage^ distinct from 6. 
(i-rojii/hUe, which is still larger, and is almost confined to 
.1 finounte place of sojourn with Us, the little Swiss valley 
of Plans. It is said that oxcthe top of these hills springs 
i»r water rise to the sur&oo, though, there is no higher 
ground in the neighbourhood f a plhmiomenon which has 
t)een accounted fi>r by the supposition of a difiTerence of 
•specific gravity between these springs apd the waters which 
drive them ^ 

The chariffi^ ^ the gcound on the {dateau changed 
suddenly, and we^bffod ih one step, i^parently, from a 
nieiulow of fl<M|||^^wiIdemes8 of fissured rook, lying 
white and 4i|MM||Plt in ^ the afternoon sun. We only 
skirted tiiis xq||u||RPfo fint’instance, and made for a dump 
of trees soma little way off, iu which we found a deep pt, 
with a path of sufficient 8teq;>nes8 leading to the Irqi^nm. 



jiWpild’iii '%o Ait W. 

l^ipeod nnioh f^orni^ ^ 

ftagliiMftjof nek hed d tom time w oOm &Ikn fide 
OTerimd) and 4 ^^occ«qpifld e laige put of the tlopmg 
bottom of tbe ]iil.| Igr apeenog mj^Mlf throoi^ a narrow 
erevioe between lilli and the lire rod^ which looked aa if 
it oughtto leadtoaiinetif^, I found a TeritableioeM»Te, 
unhapjnlj l||p[^|l||l|iiaa^t, and of vety^idllll aiae, like 
a round sol di jp ^ fetttjn llape, with walk itf rock and floor 
of ice. We afterwalda found an easier entrance to the 
care ; but the flooif ^ so wet, and the constant drops of 
water fliom the roof m little agreeable, that we got nut 
again. aa 80 <m aapoiiible, eapecialiy as this was not the 
glaci^cNpe had come to see. 

When we reached the surface once more, the Inndlonl 
and the domestic both assured us that the neujier*; was the 
great sight, the glaci^e being nothing at ail, but, such 
as it was, they would lead us to it They took us to the 
fissured rock mentu^ed above; and when we looked down 
into the fissures, we saw that some of them were tilled at 
the bottom with ice. They were not the oidinar)- fissures, 
3ke the cre r ip ifls ’bf a glacier, but rathmr ifitotnmected slits 
in the sur&oe, ^nihg into hurgcf chandbaQi jm the luart 
of ^ rook, where the ice lay. fi(k eaM|||ai^ curious 
distrietHhe aui^ sank oonaicNmd^i^ iiiawe<l nothing 
but atiiwdi^ ;l^^ of i«|^ s^htf itiijll rocks, piled in 
a modi dlicaiillt^ manner, fiy exavHPjj^ito neighbour* 
hoo^of tim of theee rbefcs, Atb/^imd a burrow, 
down wldah otteiff ^ men and 1 made ouiil^r,mid tiiiw, 
fSttt some roadb^'n flrom 



k» ww iMt tinlike'iltat <lf (£#d«ii^ 
hikji only t^wb now the lover part of 



'ICont* 

fiUed 


with ice, and we stood in the npper port./ There were two 
or three of these domes, oornmnnioating one With aaothm , 
and in all I found abundant ngns of the prismatio struc- 
ture, tiiough no columns or wall-decoration remained. My 
sisters were accomplished in the art of burrowing, but 
they did not care to come down, and we soon rejoined 
them, spending a little time in letting dpwn lighted bougies 
into the vari^ domes and fissihres, >nn|djWt(o study the 
movements or the air, hut our er^Kdtnmils Cm not lead to 
much. 

The landlord had evidently not beltev^ in the existence 
of ice in snnimer, and his first though! was to take some 
holin' to his wife, to prove that we had reached theglaci^re 
iiinl Icui found ice: such at least were the reasons he gave, 
l)ut evidently his soul was imbued with a deep obedience 
to tlhit lietti'r half, and the offering of a block of ice was 
^u^ot by a eoinplication of feelings. When we reached 
tlie uubt rife again, we found the rejected guide still there, 
aiul nioie unstable than before. The general impression on 
his mind seemed to be that he had been wronged, and had 
iorgiN us, [n our absence he had been meditating upon 
tilt' glaeiere, and bis imagination had brou|^ht him to a 
\t iv < xaltt'd idea of its wonders. Whereas, in the former 
] ut oi the day, he had stoutly asserted that no cord could 
]»os^iblv be necessary, he now vehemently aflSrmed that if 
J had but takei^iin as guide, he would have let me down 
into holes 40 mwe(||^eep, where I should have seen such 
things as mauha^htirffrer seen before. Had monsieur seen 
the source of tb^ Loue ? Yes, monsieur had. Very fine, 
was it Yes, very fine. Which did monsieur* then 


% 


m OJyoiiitt abb inuGitai op Asc^oos-dooir. 


ptefer— the ghuaAre, or the eonrce? The aouroe, infinitely. 
Tien it was deer moniiear had not seen the gladAre : — ^he 
nns tore before that monaienr had not, note it trae qmte 
dear, for in all the world there was nothing like that 
gladtee. The Lone ! — one might rather see the glaciAre 
onoe^ than live by the source of the Lone all the days of 
one's life. 

It was now five o'clock, and the train left Pontarlier at 
half'inst seven. We represented to M. Paget that he really 
ought to do the twenty kilometres in two hours and a 
quarter, whidi would leave os a quarter at an hour to 
arrange our k||||i||HdEi and pay the National. He promised 
to do his hest^aiiiwmtainly the black horse proved himself 
a most willing beast. There was one long hill which 
damped our spirits, and made us give up the idea of catch* 
ing the train ; and here <^H|^dkiver came to the rescue with 
what sounded at first like n promising story — the only one 
we extracted from him all though the day — a prapoa of u 
memorial-stone on the road-nde, where a man had lately 
been killed two bears ; but, when we came to examine 
into it, the romance vanished, for the man was a Itrewer's 
waggoner with a dray of beer, and the bears were tame 
bears, led in a string, which frightened the brewer’s horses, 
and so the man was killed. Contrary to our expectations 
and fears, we did catch the train, and arrived in a thankful 
frame of mind at comfortable quarters in Neufchutcl. 
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CHAPTER IX. 

THE ECHAFLOCH, OB TBO0-ACX-HOI7TON8, NBAR THB 
LAKE OF THEN. 

The next morning, my sisters went one way and I an- 
other; they to a valley in the south-w/sst of Vaud, where 
our head-quarters were to be estalblil^iBd.J^ ^^me weeks^ 
and I to Soleure, where a Swiss aawmt 1m^ vaguely told us 
he believed there was a glacidre to be seen. That town, 
however, denied the existence of fmy approach to such a 
thing, with a unanimity whi(^^;^a' itself was suspicious, 
and with a want of imaginatioii^bich I bad not expected 
to find. One man I really tho^ht might be persuaded to 
know of some cave where there was or might be ice, but 
after a quarter of an hour’s discussion he finally became 
immovable on the negative side. A Frenchman wonld 
certainly have been polite enough to accommodate facts to 
my desires. It was all the more annoying, because the 
Weissenstein stood overhead so engagingly, and I should 
have been only too glad to spend the night in the hotel 
there, if anyone had given me the slightest eocouiagement. 
I specially pointed at the neighbourhood of this hotel to 
my doubtful friend, as being likely for oaves; but he .was 
not in the pay of the landlord, and so failed to take the 
hint. There is a curiew hole in which ice is found near 
Weissenstein in And it is not impossible that 

this may hAve o^^^^aated the idea of a gjacidie 4iear 
Soleure. j ' 


«»■ 
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The Schweixerhof at Berne is a very comfortable resting- 
place; but, in sjHte of its various excellences, if a tired tra- 
veller is told that No» 53 is to be his room, be will do well 
to seek a bed elsewhere* No* 53 is a sort of closet to some 
other number, with a single window opening low on to the 
passage, and is adjudged to the unfortunate individual who 
arrives at that omnipresent crisis which raises the charge 
for bed-rooms, and silences all objections to their want of 
comfort*— namely, when there is only one bed left in the 
bouse* In itself, No. 53 would be well enough ; but the 
throne of the chambermaid is in the passage* by the side of 
the window, and the male attendant on that particular stage 
naturally gravitates to the same point, when the bells of 
the stage do not summon him elsewhere, and often enough 
when they do* This combination leads of course to local 
disturbances of a somewhat noisy character, and however 
entirely a sleepy man may in principle sympathise with 
the causes of the noise, it becomes rather hard to hear 
after midnight. The precise actors on the present 
have, no doubt, quarrelled or set up a beh^rc now* or 
perhaps have acliieved both results by taking the latter 
first; but there is reason to believe that <0 long as tlie 
window of No. 53 is the S€‘at of the charnbernjaiil fi»r the 
time being, so long will that room be- as the 
neatly expressed it when a protest was uui*iv lints' 
nnrukig. 

All Switzerland has been playing at soldiers for -otae 
time, and as we left Berne the next morning, we saw 
three or four hundred P'ederal men of war marching down 
the road which runs parallel with the rails. The thrw 
offieem At tiiie head of the column were elderly and stout ; 
moreover, ttey were mounted, and that fact was evidently 
doe rather to tlm me^ness of their chargers than to the 
grip of their om legi When they saw the train coming, 
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they took prompt measures. They halted the troops, and 
rode off down a side lane to be out of harm’s way ; and 
when we had well passed, they rejoined the column, and 
the march was resumed. 

The early train from Berne catches the first boat on the 
Lake of Thun, and I landed at the second station on the 
lake, the village of Gonten or Gunten. M. Thury’s list 
states that the glaci^re known as the Schafloch is on the 
Rothhorn, in the Canton of Berne, 4,500 metres of hori- 
zontal distance from Merligen, a village on th^ shore of 
the lake; and from these data I was to find the cave« 
Gonten was apparently the nearest station to Merligen, 
and as soon as the small boat >vhicb meets the steamer 
had deposited me on the shore, I asked my way, first to 
the aaherge.f and then to Merligen. The auberge was soon 
found, and coffee and bread were at once ordered for 
breakfast; but when the people learned my eventual 
destination, they would not let me go to Merligen. A 
man, to whom — for no particular reason — I had given 
two-pence, called a council of the village upon me, and 
they proceeded to determine whether I must have a guide 
from Gonten, or only from a nameless chalet higher up. 
The discussion was noisy, and was conducted without 
wonis : they do not speak, those men of Gonten — they 
merely grunt, and each interprets the grunts as he wills. 
My two-penny friend told me what it all meant, in an 
obliging manner, but in words less intelligible than the 
grunts; and one member of the council drew out so ela- 
borate a route — ^the very cbmacters being wild patois — 
splitting the morning into quarter-stundes and half-quarter- 
stundes, with a sharp turn to the right or left at the end , 
of each, tbat^ as I drai^ my ooffee, I determined to 
guide from tibe viUag«,. whatever the decision of 
cil might be. 
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whea breakfiut was fii)ulied> » deputation went out and 
lonnd a guide, snspicioualj like one of their number who 
did not return, and I was informed tbat Christian Opliger 
would conduct me to the Schafloch for five francs, and 
a SVinigdd if I were satisfied with hiqp. In order to prove 
to me that he had reaH^been at the Mve, six days before, 
with two Bopese gentlemen, he seized my favourite low- 
crowned white hat, and endeavoured to knead it into the 
shape of the cave. 

Our affiurs took a long time to ammge, for grunts and 
pantomime are not rapid means of communication, when it 
comes to detaiL The great question in Christian’s mind 
seemed to be, what should we take with us to eat and 
drink ? and when he propounded this to me with steady 
pertinacity, I, with equal pertinacity, had only one answer 
— a cord and a hatchet At last he provided these, vowing 
that they were ridiculously unnecessary, but comprehending 
that they must be forthcoming, as a preliminary to any- 
thing more digestible; and then I told him, some dry 
bread and no wine. This drove him from grunts to words. 
No wine I it would be so frightfully hot on the mountains ! 
— I told him I never drank wine when 1 was hot. But it 
would be so terribly cold in the care ! — I never drank wine 
wb«a I was cold. But the climbing was sehr 
dfOttld need to give ourselves strength ! — I never nmleil to 
give inywlf strength. There was no good water to Ik* found 
tke mH^ wayl — 1 never <&ank water. Then, at kst, 
gftiw a iMdef grunt with the landlord, he struck : — he simply 
wuiddnet go Without wine! I never wished him to do so, 
1 'wiiialiitjidf ^ £^^t take as at he chose, and I 
irooi# he need not cosmt me for anytlds^ 

in eahliiMfilg’hW mooh wm nacenary. This made him 

I amrwered his question touch* 
lhg. sl K i e e . ill' • linilir mnaar, only limiting him to a 
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pound and a hal^ lie rushed off for a large wicker Aofte, 
spacious enough for the stowage of many layers of babies; 
and in it he packed all our properties, and all his provi- 
sions. The landlord had made his own calculations, and 
put it at Slbs. of bre||l and 21b8. of cheese ; but I cut down 
the bread on account of its bul(,^before I saw the size 
of the hottef and Christian seemed to think he had quite 
enough to carry. 

It was about half-past nine when we started from the 
auberge ; and alter a short mount in the full sun, we were 
not sorry to reach the pleasant shade of walnut trees 
which accompanied us for a considerable distance. The 
Mue lake lay at our feet on the right, and beyond it the 
Niesen stood, with wonted grandeur, guarding its subject 
valleys; more in front, as we ascended transversely, the 
well-known snow-peaks of the Bernese Oberland glittered 
high above the nearer foreground, and, sheer above us, on 
the left, rose the ragged precipices whose flank we were to 
turn. The Rothhorn of the Canton Berne lies inland &om 
the Lake of Thun, and sends down towards the lake a 
ridge snfliciently lofty, terminating in the Ralligstdcke, or 
Ralligflue, the needle-like point, so prettily ridged with 
firs, which advances its precipitous sides to the water. 
These precipices were formed in historic times, and the 
sheer face from which half a mountain has been tom stands 
now as clear and fresh as ever, while a chaos of vast blocks 
nt its foot gives a point to ^ local legends of devastation 
and ruin caused by the vaiious berg-fidls. Two such fidls 
are clearly marked by the dtbriat one of these, a- hundred 
and fifty years ago, reduced the town of Ralligen to a 
solitary Schltns; and the other, in 18d6, overwhelmed the 
village of Id^ligen, end converted its rich ^tastures into a 
desert en^^ped vdtii itonee, . A traveller in Switserla^ ^ 
the b^ 2 ;inniiq|^of tide 
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JMLerligeh were considered in the neighbourhood to be 
^vfM^iiujpidiU et dPune bitiae extrSmea, and I am inclined 
to believe that after the last avalanche a general migration 
to Gonten must have taken place. 

Christian’s patois was of so hopeless a description^ that 
I was tempted to give it up in despair^ and walk on in 
silence. Still, as we were together for a whole long day, for 
better or for worse, it seemed worth while to make every 
effort to understand each other, else I could learn no local 
tales and legends, and Christian would earn but little 
THnkgeldi so we struggled manfully against our diffi- 
culties. A confident American lady, meditating Euro2>e, 
and knowing little French and no German, is said to have 
remarked jauntily that if the worst came to the worst slie 
could always talk on her fingers to the peasants ; but I did 
not attempt to avail myself of the results of early practice 
in that universal language. Christian’s answers— the more 
intelligible parts of them — were a stratified succession of 
yea and tio, and as he was a man naturally {iolite and 
acquiescent, the assentient strata wore of more freqinnit oc- 
currence ; but of course, beyond showing his good-will, such 
answers were of no practical value. At length, after long 
perseverance, we were rewarded by the appearan<*e of a 
curiosity which eventually gave each the key to the othoi 's 
cipher. This was a strong stream of w^ater, flowing out of 
the trunk of a growing tree, at a height of six feet or .>»> 
from the ground; and I was so evidently interested in the 
phenomenon, that Christian exerted himself to the utmost, 
at last with success, to explain the construction of the 
fountaixu A healthy poplar, seven or eight years r)ld, is 
taken from its native soil, and a cold iron Wer is run up 
the heart trunk from the roots, for six feet or more, 

by which nwms the pith is removed, and the trunk is 
made to asenme the character of a;pipe. A hole is then 



THE SCHAPLOCH, OR TR0U-AtJX-M0UT0E8. Isf 

bored through from the outside of the trunk, to communi- 
cate with the highest point reached by the former opera- 
tion, and in this second hole a spout is fixed. The same is 
done at a very short distance above the root, in the part of 
the trunk which will be buried in the earth when the tree 
is replanted, and the poplar is then fixed in damp ground, 
with the pipe at its root in connection with one of the little 
runs of water which abound in meadows at the foot of 
hills. A well-known property of fiuids produces then the 
strange effect of an unceasing flow of water from an iron 
spout in the trunk of a living tree ; and, as poplars love 
water, the fountain-tree thrives, and is more vigorous than 
its neighbours. This sort of fountain may be common 
in some parts of Switzerland, but I have not seen them 
myself except in this immediate neighbourhood. There is 
said to be one near Stachelberg. 

In the endeavour to explain all this to me, Christian 
succeeded so perfectly, that for the rest of the day we 
uiid(u*stood each other very well. When I told him that 
he spoke much better German than the rest of the people 
in (ronten, he informed me that he had worked among 
ft^reigners, in proof whereof he held out his fingers; but all 
that r could gather from the invited inspection was, that, 
wluittjver his employment might have been, he could not 
be sai<l to have come' out of it with clean hands. He had 
been employed, he explained, in' German dye-works, and 
there had learned something better than the native patois. 
About this time, too, I was able to make him understand 
that, as he carried more tlian I, he must call a halt when- 
ever he felt so inclined; upon which he patted me affec- 
tionately on the back, and, if I could remember the word 
ho used, I believe that I should now know thl^wiss-GeniainiL 
for a brick. ^ 

Our object was to pius» along the side of the lak^ aft a 
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^nudderable elevation, till we reached the east side of the 
Bothhom range, when we were to turn up the Jiististhal, 
and mount towards the highest point of the ridge, the 
glacis lying about an hour below the summit^ in the face 
of the steep took. Hie cliffs became veiy grand on either 
side, as soon ai w« entered this valley, the Jiististhal, 
especially the precipices of the Beatenberg on tiie right; 
and our path lay through woods which have sprung up 
on the site of an early Berg-lauine. The guide-books 
call attention to a cavern with a curious intermittent spring 
in this neighbourhood. English tourists should feel some 
interest in the Cave of S. Beatus, inasmuch as its canonised 
occupant went from our shores to preach the Gospel to the 
wild men of the district, and died in this cave at a very 
advanced age. His relics remaining there, his f§te-day 
attracted such crowds of pilgrims, that reforming Berne 
sent two deputies in 1528 to carry off the saint’s skull, and 
bury it between the lakes ; but still the pilgrimages con- 
tinued, and at length the Protestant zeal of Berne went to 
the expense of a wall, and they built the pilgrims out in 
1566. S. Beatus is said to have been converted by S. 
Barnabas in Britain, and to have gone to Borne, whence 
8i Peter sent him out to preach. His relics were conveyed 
to Lucerne in 1554, because heresy prevailed in the 
country where his cave lies, and an arm is among the proud 
possessions of pilgrim^i^pncssed Einsiedein. The sjunt was 
origiiudly a British noble, by name Suetonius ; and l>emp- 
Bter ffrops a letter from his name, and with much ingenuity 
makes Ito collateral ancestor of a Scottish family — ‘ The 
Sdtimsi tatt and proud.’ * 

Whcai we amved et the last ch&let, Christian turned to 
mount ^e gK0» slope on our left hand, which led to the 

• A«ts 88. BcBwd. Majr 9.— If poatemed of Ut« eluuseteri^ios of bis 
> « MS « tia aadpUMKt’^tit'asthiqr behss the Aet liiu at tbs oM Mjring^ 
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part of the rocks in which the entitoce to the Sohafloch 
was to be sought. I never climbed up grass so steep, and 
before we bad gone very &r we were hailed by a succession 
of grunts, which my companion interpreted into assurances 
from some invisible person that we wwe going wrong. 
The man soon appeared, in the shape <^a..diarooal*bumer, 
and told us that we were making the ascent much more 
difficult than it need be made, and also, that we should 
come to some awkward rock-climbing by the route we had 
chosen. It was too late, however, to turn back; so we 
persevered. 

Before long, I heard a Memheir I from Christian, in a 
tone which I knew meant rest and some food. He ex- 
plained that he would rather take two small refreshments, 
one here and one at the Schafloch, than one large refresh- 
ment at the cave; so we propped ourselves on the grass, 
and tapped the hotte. The cheese proved to be delightful — 
six years old, the landlady told us afterwards, and apparently 
as hard as a bone, but when once mastered its flavour was 
admirable. Christian persuaded me to taste tire wine, of 
which he had a high opinion, and he was electrified by the 
universal shudder the one taste caused. The grapes from 
which it was brewed had been grown in a gooseberry 
ganlen, and all the saccharine matter carefully extracted; 
the wine had been left without a cork since the first dawn 
of its existence, and the heat aq^^lting of its toavels on 
Christian's back had reduced it to the condition of warm 


‘Laogand lasy, 

Xsttlssadkwd; 

B«dud foolish, 

BUckandprood:’ 

though poMtbly th« pononal habits idiitih a laodcni s^t lovasto point 
as the great essentid et hemitdifo^ united with die fomily cha i ae t aiM^ of 
the early Seton to verify the font line of the Mgring. 
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flitlilMgBr. He diank it with the utmost relishi and was 
ttfidently reoonciled to my verdiot by the oon^deration 
ihilib there would be all the more for him. 

From the appearance of the bread and cheese when the 
meal had come to an end, I concluded that my companion 
had changed his mind in the course of feeding, and had re- 
solved to compress the whole eating of the day into one 
large refreshment here. The consumptive powers of the 
Swiss-German peasant, when his meal is franked, has not iin- 
frequently reminded me of the miraculous eating performed 
by a yellow domino of that nation, at the f&te by which 
Louis XIV. celebrated the second marriage of the Dauphin. 
This domino was of large size, and ate and drank vora- 
ciously throughout the entertainment, which lasteil many 
hours, retiring every five minutes or so, and returning 
speedily with unabated appetite. The thing became at 
length so portentous, that enquiries were instituted, and it 
was found that the trusty GeaUSuisses had joined at a do- 
mino, and were drawing lots all through the evening for tlio 
next turn at eating ; so that each man’s time m\s neces- 
sarily limited, and he accordingly made the most of it. 

We soon took to the rocks, and found them, as flic 
charcoal-burner had promised, sufiRcieutly stiff work. 
Colonel (now General) Dufour visited the Schafloch \>ifh 
a party of officers in 1822 , and bo describes* tin- path as 
a dangerous one, so ixmik so that several of the gallant 
members of his party could not reach tlie cav<*: In* u-t s 
rather large words about the precipices, and it is a innitrr 
of observation that military service on the Continent t« nds 
to induce a habit of body which is not the niosst Miitablc 
Ibr doubtful climbing. The mountain seemed to be com- 
posed, in this part, of horizontal layers of ortimbiing shale, 

* JfM ihndpti, Finrt Series, xri. 113. See aho E^inharifh 

PhUoiopkM vi& 230. 
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with a layer now and then of stone, about the thickness of 
an ordinary house-^tile. The stone layers project from the 
looser masonry, and afford an excellent foot-hold ; but a slip 
might be unpleasant. Every one who has done even a 
small amount of climbing has met with kn abundance of 
' places where * a slip would be certain death,’ as people 
are so fond of saying ; but equally he has discovered that 
a slip is the last thing he thinks of making in such situ- 
ations. Christian had told me that if I had the slightest 
tendency to Schwiruldkopf, I must not go by the im- 
provised route ; but it proved that there were really no 
precipices at all, much less any of sufScient magnitude to 
turn an ordinary head dizzy. He chose these rocks as the 
text for a long sermon on the necessity for great caution 
when we should arrive at the cave, telling of an Englishman 
who liad tried to visit it two years before, and had cut bis 
knee so badly with his guide’s axe that he had to be carried 
down tlic niouutiiin to Gonten, and thence to the steamer 
fur Thun, in which town he lay for many weeks in the 
hainls of the German doctor ; this last asseiiion being by 
uo moans incredible. Also, of a native who attempted the 
cave alone, and, making one false step near the top of a 
fall of ice, slipped down and down almost for ever, and 
finally landc^d with broken limbs on a floor of ice, where 
he wjis found, two days after, frozen stiff, but still alive. 

It was not necessary to mouut^Qhich, for we were almost 
as high as the mouth of the cave, according to Christian’s 
heliof, and our work consisted chiefly in passing along the 
face of the rock, round projecting buttresses and re-enter- 
ing angles, till we reached that part of the mountain where 
we might expect to find our glacidre. While we 
thus engaged, two hoarse and ominous ravens topic 
under their charge, and aepompanied us with unpleiiiMlt 
screams, which argued the |«extmity of food or neat We 
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■oon found that we had diatorbed their mealy for we came 
to marks of blood, and saw that some animal had slipped 
on the rocks above, and landed on the ledge on which we 
were walking, bounding off again on to a shelf below, 
where the ravens had already tom the body to pieces. I 
must confess to a'vmy considerable shudder when we dis- 
covered the reason of their screams, and neither of us 
seemed to enjoy the circling and oroaking of the unclean 
birds. 

Yery soon after this, Christitm announced that we had 
iWshed the cave, and a steep little climb of six feet or so 
brought us to the entrance. Here we were haunted still 
by the presence of pieces of the fallen goat, which lay 
about here and there on the ground ; and the flutter of 
wings overhead ei^lained to us that the old ravens had 
built their nest in the mouth of the cave, and bad brought 
morsels of raw flesh to their young ones, which were scarcely 
able to fly. I am adiamed to say that we were so angry with 
the old birds for shrieking so suggestively in our ears, and 
parading before us the results of a slip on the rocks, that we 
charged ourselves with stones, and put an end to the most 
noisy member of the foul brood ; Christian making some of 
the worst shots it is possible to conceive, and raining blocks 
of iftone and lumps of wood in all directions, with such reck- 
less impartiality, that the only safe place seemed to be 
blliween him end the bird. One of us, at least, regrerted 
flbe useless cruelty as soon as it was perpetraietJ, and it 
came back upon me very reproachfully at an awkward 
past our return journey. 

. 1%# SdwflcMdi does not take its name from the bones 
vHlsiaed in it, as is the case with the Kubloch in Frau- 
bift foosu the fact that when a sudden storm com»i 


• 3i0fiaMiiu, Aug. m». 
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■ on, the sheep and goats make their way to the care for 
shelter, never, I was told, going so &r as the commence- 
ment of the ice. The entrance faces ESE., and is of 
large size, with a low wall built partly across it to increase 
the shelter for the sheep: Dufour calls the entrance 60 
feet wide and 25 feet high, but I found ttte width at the 
narrowest part, a few yards within the entrance, to be 33 
feet.* For a short distance the cave passes horizontally 
into the rock, in a westerly direction, and is quite light; it 
then turns sharp to the south, the floor beginning to fiUl, 
and candles becoming necessary. Here the height increases 
considerably, and the way lies ovet a wild confusion of loose 
masses of rock, which have apparently fallen from the 
roof, and make progression very difficult. We soon readied 
a point where ice began to appear among the stones; and 
as we advanced it became more and more prominent, 
till at length we lost sight of the rock, and stood on solid 
ice. 

On either side of the cave was a grand column of ice 
forming the portal, as it were, through which we must pass 
to further beauties. The ice-floor rose to meet these 
columns in a graceful swelling curve, perfectly continuous, 
so that the general effect was that of two columns whose 
roots expanded and met in the middle of the cave ; and, 
indeed, that may have been really the order of formation. 
The right-band column was larger than its fellow, but, 
owing to the more gradual expansion of the lower pait of 
its height, and the steepness of the consequent slope, we 
were unable to measure its girth at any point where it 
could be fairly called a column. Chjristian had been in the 

* Colonel Dufoiur gnsaaed tl» elmtioiinf the esve, in 1S23, at two-tira 
tb« height of the Miee«i, aad ibrtf yeeM after, ae Oenaal 
published the mndtef the adaMiift luMV of B w ite e ri e n d, iriddt wriMlih 
1,780 mittes ; so that his eai^'glUii rnUAmt. 
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a few days before, and he assured me that the swell-* 
ing base of this column had increased very considerably 
since his last visit, pointing out a solid surface of ice, at 
one part of our track, where he had before walked on bare 
rock. The cave was by no means extremely cold, that is 
to say, it wai rather above than below the freezing point, 
and the splashing of drops of water was audible on all 
sides ; so that, if Christian spoke^he truth, — it was sad to 
be so often reminded of Legree’s plaintive soliloquy in the 
opening pages of ‘Uncle Tom’s Cabin,’ — the explanation, I 
suppose, might be that the drops of water, falling on the 
top of the column or stalagmite, run down the sides, and 
carry with them some melted portion from the upper part 
of the column, and after a course of a few yards become 
So far refrigerated as to form ice.* The pillar on the left 
was more approachable, but we were unable to determine its 
dimensions ; for on the outer side, where it stood a few feet 
or yards clear of the side of the cave, the round(^<l ice at 
its foot fell off at once into a dark chasm, a sort of smooth 
enticing Bergschrurulf which we did not carii to face. 
Christian declared that this column wius not so liigh as it 
was a day or two before, which may go to siipj^ort the 
theory expressed above, or at least that part of it which 
depends upon the supposition of water dropping on to the 
bead of the column, and melting certain portions of it. 

If we were unable to take the external dimension^ of 
this column, I had no doubt that we should find interna! 
investigations interesting; so, to Christian’s surpriNC, I la,‘gan 
to chop a hole in it, about two feet from the gr(Hm(i, and, 
having made an entrance sufficiently large, procee<h;d 
into the cavity which presented itself. The flooring of 

* There of iometlimg of (his kind in an editoriul n<^fo in 

Jmmal de* {*ov dnnales de$ of IVairial, an iv, pp. 7h 72» 

hn eoanectioii wi& sesr Besan^on. 
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the dome-shaped grotto in which I fimnd myself^ was loose 
rock, at a level about two feet below the surfisce of the ice-« 
floor on which Christian still stood. The dome itself waa 
not high enough to allow me to stand upright, and from 
the roof, principally from the central part, a complex 
mass of delicate icicles passed down to the febr, leaving a 
narrow burrowing passage round, which was itself invaded 
by icicles from the low6r»^art of the sloping roof, and by 
stubborn stalagmites of ice rising from the floor.* The 
details of this central cluster of icicles, and in fiict of every 
portion of the interior of the strange grotto, were exceed- 
ingly lovely, and I crushed with much regret, on hands 
and knees, through fair crystal forests and frozen dreams 
of beauty. In making the tour of this grotto, contorting 
iny body like a snake to get in and out among the ice- 
pillars, and do as little damage as might be, but yet, with 
all my care, accompanied by the incessant shiver and 
clatter of breaking and falling ice, I came to a hole in the 
ground, too dark and deep for one candle to show its depth ; 
so I called to Christian to come in, thinking that two* 
candles might show it better. lie asked if I really mean^ 
it, and assured me he could be of no use ; but I told him 
that tie must come, and informed him that be, being the 
smaller man, would And the pass^ige quite easy. It was 
very fortunate that I had not waited a minute longer 
before summoning him, for just as he bad dropped into 
the hollow, and was beginning his journey to the side 
where I now was, a drop of water and a simultaneous icicle 
came upon my candle, and left me in darkness, curled up 
like a dormouse in a nest of ice, at the edge of the aewly^ 

* M. Soret, who vidtwd the Seheaocii i& September 1860, and oommtiii{i>^ ‘ 
cated Ilia notea to EL Thuty, speaks of many colomtis in this pai^ of.tiht", 
glaciers, where we Ibond onl^ two. 'Xi’nn d’eatre euz,’ ha says, 
tait dans sa partie id^amHire petite grotte on oavit^ asses 
qu'tm homns pht y antrw en sa oonrbant/ " 



t4« IPB SCEAFLOCH, OR TBOU-A1]Z*MOOTOire« 


4iw»Tered abaft; while my troubles were brought to a 
q l?m«r by an incursion of icy drops, which had me at their 
•meny. If all tihis had hfq>pened while Christian was still 
outside, he would probably hare staid there wringing his 
hands till it was time to go home, and 1 should certainly 
not have liked to move without a light. As it was, I did 
not inform him of the catastroph%|^t let him come toil- 
ing on, wondering audibly what madness could drive 
Herrschaft into such places ; and when be arrived, we cut 
off the wet wick, and lighted the candle again. We could 
make nothing of the hole, so he returned by the way be 
had come, and 1 completed the tour of the grotto, finding 
the same difficult passage, and the same ice beauties, all 
the way round. 

Having squeezed ourselves out again through the narrow 
hole, we now passed betweeen the two gigantic columns, and 
found that the sea of ice became still broader and bolder. 

I much r^ettbat I neglected to take any measureineuts in 
this part of the cave ; but farther down, where it was cer- 
tainly not so broad, I found the width of the ice to be 75 feet. 
It was throughout of the crystalline character which prevails 
in all the large masses in the glacieres I have visited. For 
some distance beyond the columns, we found neither 
stalactites nor stalagmites — indeed, I forgot to look at the 
roof— until we came to the etlge of a glorious ice-fall, dow n 
which Christian said it was impossible to go — no one hud 
ever be«i further than where we now stood. I have sren 
no sabtei[ranean ice-ffill so grand as this, round and smooth, 
and perfectly unbroken, pasang down, like the rapids of 
yame fiver foo deep for its sorfoce to be disturbed, into dark- 
ness i^puhst which two candles prevailed nothing. The fall 
jfnthe Uj^iier Oilscidre of the Prd de S. Livres was strange 
^01^^ but ikRtas very smal^ and led toa confined comer 
af the wrmt wb siss s this of the Sduificeh rofis down 
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majestically, cold and grey, into a dark golf of which we 
could see neither the roof nor the end, while the pieces of 
ice which we despatched down the steep slope could he 
heard going on and on, as M. Soret says, d wne tria-grwnde 
distance. The shape, also, of the &11 was very striking. 
Beginning at the left wall of the <^ve, the edge ran out 
obliquely towards the^esiddl^ when it suddenly turned and 
struck straight across ta the right-hand wall, so that we 
were able to stand on a tongue, as it were, in the middle 
of the top of the fall. To add to the effect, precisely from 
this tongue or angle a fine column of ice sprang out of the 
very crest of the fall, rising to or towards the roof, and to 
this we clung to peer down into the darkness. 

The rope we had brought was not long, and the idea 
was hopeless of cutting steps down this great fall, leading 
we knew not where, with an incline which it frightened 
Christian even to look at. I began to consider, however, 
whether it was not possible to make our way down the left 
branch of the ice, which fell rather towards the side wall 
than into the dark golf below. On examining more closely, 

I found that a large stone, or piece of rock, projected from 
the face of this branch of the fall, about 12 feet from the 
top, ami to this I determined to descend, as a prelimi- 
nary to further attempts, the candles not showing us what 
there was beyond. Accordingly, I tied on the rope, and 
planted Christian where he had a safe footing, telling him 
to hold tight if 1 slipped, for he seemed to have'little idea 
what the rope was meant for. The ice was very hard, and 
cutting steps downwards with a short axe is sot easy wmrk ; 
so when I came within 3 or 4 feet of tihe lock, I torgp^ 
the rope, and set off for a dxort glissade Christian, ^ 
course, thought something was wrong, and very pr^ 
put a prompt strain upon the tope, which reduced hUtl 
to a sp4||ad-ei^i8 8ortoloonditipn,in whi<h it was 
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to explain matters, so as to procure a release. When that 
was accomplished, I saw it would be easy to reach the 
point where the ice met the wall, so 1 called to Christian 
to come down, which he did in an unpremeditated, ava- 
lanche fashion ; and then, by cutdhg steps here and there, 
and making use of odd points of'ipck, we skii-ted down 
the edge of the great fall, and at last the lower 

regions. 

When I came to read Dufour's kdcOimt of his visit in 1822, 
I found that the ice must have increased very much since 
his time. He uses sufficiently large words, speaking of the 
vaste^ horrible et ponrtant magnijique — of the horveur 
du s^our, and the grandeur dee demeurea souterruines; 
but he only calls the glorious ice-fall a plan incline, and 
says that the whole was less remarkable for tile amount of 
ice, than for the characteristics indicated by the words I 
have quoted. He says that it required %t,ne amez forte 
dose de courage to slip down to the stone of which I have 
spoken ; the fact being that at the time of my visit it would 
have been impossible to do so with any chanctj of Htop[>ing 
oneself, for the flat surface of the stone was all hut even 
with the ice. M. Soret, who saw the cave in ls60, deter- 
mined that cords were then absoluttdy necessary for the de- 
scent, which he did not attempt ; and the only Knglishmnii 
I have met who has seen this cave, tells me that lie and Iiis 
party went no farther than the edge of the fall,** Prohald v 
each year’s accumulation on the upper floor of ice has addt d 
to the height and rapidity of the fall; but at any rate, when 
Dnfimr was there, des milUcdrea — ^os he dashingly tells- 
M^not to be stopped, and be and his party —such of them 
l|pha4 fidt been already stopped by the precipices outside— 
||b slip down to the stone, and thence descendeii 

idi^edid. 

dil tlM at the Slid of this 
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We 800 ^ found that the larger ice-&ll looked extremely 
grand wbmi seen from below, and that in a modified form 
it reached far down into the lower cave, and terminated in 
a level sea of ice ; but, before making any further investi- 
gations into its 8ize,,yr6^pressed on to look for the end of 
the cave. This sooiuMpeared, and as a commentary on 
Christian’s assertio||||^ no one had ever been beyond the 
head of the fall, I'pmoi his attention to some initials 
smoked on the wall means of a torch. There was an 
abrupt piece of rock-fioor between this end and the termi- 
nation of the ice. The western wall was ornamented with 
a long arcade of lofty columns of very white ic^ looking 
stningely ghostlike by the light of two candles^ ciystallised, 
and with the porcelain appearance 1 have described before. 
We could not measure the height of these columns, but 
we found that they extended continuously, so as to be in 
fact one sheet of columns, connected by shapes of ice now 
graceful and now grotesque, for 27 yards. The ice from 
their feet flowed down to join the terminal lake, which 
formed a weird sea 28 yards by 14. My notes, written on 
the spot, tell me that between this lake, which I have called 
terminal, and the end of the cave, there is a sheet of ice 48 
yards long, but it has entirely vanished from my recollection. 

I now sent Christian back with a ball of string, up the 
steps we had cut for the descent, with directions to get as 
near as he could to the top of the main fidl, and then send 
down a stone tied to the string, as I wished to determine 
the length of the fall. While he was making his way up, 

1 amused myself by chopjang and carvihg at the ice at 
various points to examine its ^aructuxe, until at 
Jodel from above announced that Christian hmi 
his post; Mtd avastanuMintofhammemgMun^ 

I could not undeiatand th^ meaning. > 

out it wmi utid mmrddfy it d; 
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lliere vas a loud crash on the upper part of the and 
a shower of fragments of ice came whiszing past, and 
almost dislodged me; while the sound of pieces of ice 
hounding and gliding down the slope seemed as if it never 
would cease. It turned out to mean that my friend had 
not been able to find a stone ; so he |iad smashed a block of 
ice from the column which preitfded over the fall, and 
having attached the string to thii^had hurled the whole 
apparatus in my direction, fortunately not doing as much 
damage as he might have done. My end of the string 
was not to be seen, so he repeated the experiment, with a 
piece of wood in place of the block of ice, and this time it 
succeeded. We found that firom top to bottom of the fall 
was 45 yards. There was all the appearance of immense 
thickness, especially towards the upper part. 

Christian bad placed his candle in a niche in the column, 
while be arranged the string for measuring the fall, and 
the effect of the spark of light at the top of the long steep 
slope was extremely strange from below. The whole scene 
was so remarkable, that it required some effort to realise 
the fact that I w^ not in a dream. Christian stood at the 


top invisible, jodeling in a most unearthly manner, and 
developing an astonishing falsetto power, only interrupting 
his performance to assure me that he was not coining down 
again; so I was obliged to measure the breadth of the fall 
by myself. I chose a part where the ice was not ve.ry 
tbeepy and where occasional points of rock would save some 
of the labour of cutting steps ; but even so it was a siifii- 
eiently tedious Iciness. The string was always catching 


|^B|s||dng, mtd mere progression, without any string to 
OgpIniK^^ have bemi difficult ^ugb under the cir- 
HiMM eompletdly d8rk,so a candle occupied 
^haiid, aiBd, M atraty stap mtut ha eof^ sate where an 


cfiierhBate or stone i^peared, an nxa ocouptd iffie 



THE SCHAIMOH, OB TBOlT-AUZ-MOUTOKfl. 101 


other; then there was the string to be attended to, and 
both hands must be ready to clutch at some projecting 
point when a slip came, and now and then a ruder rock 
required circumvention. Add to all this, that hands mid 
feet bad not been rendered more serviceable by an hour 
and a half of contact ^th ice, and it will easily be under- 
stood that I was gladi^hen the measurement was over. . At 
this point the breaddi was 25 yards, and, a few feet above 
the line in which I crossed, all traces of rock or stone dis- 
appeared, and there was nothing but unbroken ice. I had 
of course abundant opportunities for examining the struc- 
ture of the ice, and 1 found in all parts of the fall the same 
large-grained materia4 breaking up, when cut^ into the 
usual prismatic nuts. 

I now rejoined Christian, and we worked our way up- 
wards to the mouth of the cave, penitently desisting from 
stoning a remaining raven. We observed at the very 
mouth, by watching the flame of the candles, a sl^t 
current outwards, extremely feeble, and on our first arrival 
I had fancied there was a current, equally slight, inwards, 
but neither was perceptible beyond the entrance of the 
cave. M. Soret was fortunate enough to witness a curi- 
ous phenomenon, at the time of *bis visit to the Sohaflcoh, 
in September 1860, which throws some light upon the 
atmospheric state of the cave. The day was externally 
very foggy, and the fog had penetrated into the cavern; 
but as soon as M. Soret began to descend to the g^agjiitre 
itself, properly so called, he passed down out of the fbg, 
and found the air for the rest of the way perfectly clear. 

M. Soret states that he has not absolute canfi(teBe%jn 
his tbermometrical observations, but as be had 

‘Tonte U coodia m pfau d« 

ehaigile d« )• eeaelia iatttieiiw i « 

msat - 
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than,! to devote to such details, inas 9 iuch as he did not 
pass down into the lowest part of the cave, I give his re- 
mltB rather than my own, which were carelessly made on 
this occasion : — On a stone near the first column of ice, 
0^*37 C. ; on a stick propped against the column on the edge 
of the great ice-fall, 2'’*37 C.; in a hole in the ice, filled with 
water by drops from the roof, 0® C. approximately.* The 
second result is sufficiently remat^rable. My own observa- 
tions would give nearer 33® F. than 32® as the general 
temperature of the cave. 

Christian was so cold when we bad finished our investi- 
gations, that he determined to take his second refreshment 
en route^ and, moreover, time was getting rather short, ^^'e 
had started from Gonten at half-past nine in tlie morning, 
and reached the glaci^re about half-past twelve* It was nt>\v 
three o’clock, and the lioat from Gonten must re^ch the 
steamer at half-past six precisely, so there was not too 
much time for us; especially as we were to return by a more 
mountainous route, which involved further climbing to- 
wards the summit of the liotbhom, and was to inchule a 


visit to the top of the Kalligflue. On emerging from th(‘ 
cave, we were much struck by tbe beauty of the view, 
the upper half of tbe Jungfrau, with its glittering attend- 
ants and rivals, soaring above a rich and varienl foregroimil 
not unwortliy of so glorious a termination. Tlu re wfis nwt 
tin^e, however, to admire it as it deserved, an<l wo set olf 
once up the rocks, soon reaching a more ek vuteMl 


taMerland by dint of steep climbing* The ground of tins 
was solid rock, smoothed and rounded by long 
wd^fissured in eveiy direction by broa^l and 
2 or 3 feet deep, at the bottom of which 
'fcotaBy» in the shape of ferns, and mallows. 
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and monkshood, and all manner of herbs. The learned in 
such matters call these rock-fallows Karrenfdden. When 
we bad crossed this plateau, and came to grass, we found 
a gorgeous carpet of the huge couched blue gentian (&. 
aoaulia, Fr. Gentiane aana tige), with smaller patterns 
put in by the dazzling blue of the delicate little flower of 
the same species (O.vetgna); while the white blossoms of 
the grass of Parnassus, aad the frailer white of the dryada 
a huitpetalea, and the modest waxen flowers of the Azalea 
procumbena and the airelU ponduie ( Vaecineum vitis 
idmi), tempered and set off the prevailing blue. There 
were groves, too, rather lower down, of Alpine roses (the first 
I had come across that year), not the fringed or the greefi- 
liacked species which botanists love best, but the honest 
old rust-backed rhododendron, which every Swiss traveller 
has been pestered with in places where the children are one 
short step above mere mendicity, but, equally, which every 
Swiss Cavelier hails with Medean delight when he comes 
upon it on the mountain-side. We were now, too^ in the 
neighbourhood of the first created Alpen rose. The story 
is, that a young peasant, who had climbed the precipices 
lichiucl Oberbansen for rock-flowrets, as the price of some 
uuiiden's love, fell at the moment when he had secured the 


flowers, and was killed. From his blood the true Alpen 
rose sprang, and took its colour. 

We were now passing along the summit of one of .the 
lower spurs of the Rothhom range, and making lit' the 
peak of the Balligflue, wbioh lay considerably below iis. 


In descendii^ near the line of crest, we found t 
number of very de^ fissurtis, narrow aifd blaok, 
them extonding to a great 'distance across the'«|||^ 
hill; soomthaiMs ti^i^peated as mmre holey||pK( w 
we dei{Mttcjhe&^sifi^^ «MSMtiines'as 
almosb Mdden by ioiniwiad tlM shrubs of. 
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In many of tiiese we dimly discovered accumulated snow 
at the bottom, and we observed that the Alpine roses which 
ovwbung the snow-holes were by far the deepest' coloured 
and most beautiful we could find. 

To reach the Balligflue, we had to cross a smooth green 
lawn completely covered with the sweet vanilla orchis (0. 
nigra), which perfumed the air almost too powerfully. No 
one can ever fully appreciate the*grandeur of the lion-like 
Niesen till he has seen it from this verdant little paradise, 
on the slope near the Bergli Chalet^ with a diminutive 
limpid lake in the meadow at his feet, and the blue lake of 
Thun below. The Kanderthal and the Simmenthal lie 
exposed from their entrance at the foot of the Niesen; and 
when the winding Kanderthal is lost, the Adelbodenthal 
takes up the telescope, and guides the eye to the parent 
glaciers. This view 1 was fortunately able to enjoy rather 
longer than that from the mouth of the Schafluch ; for wc 
had made such rapid way, that Cliristian found there wiis 
time for a meal of milk in the chalet, and meanwhile left 
me lying in perfect luxury on the sweet grass. 

From the Ralligflue a long and remarkably steep zigrjig 
leads to the lower ground, and down this Cliristian ran at 
full speed, jodeling in a most trying manner ; indeed, at 
one of the sudden turns of the path be went off triuniph- 
antly into a&lsetto so unearthly, that he lost his legs, and 
bulled in a promiscuous sort of way on a lower part of the 
-which he was slower and less vocal. 




ttoally reached Gonten so soon, that there was 
liolRndh&Feabathinthelake; and when that was 
i%ziitiaii brought a plate of cherries and a 
and late the cherries and held a 
||||pwet>~veiy literally a levde, as the dressing 
when the depotation arrived. 
m ht mUf «.friead.lbr"^ lawdt. « 
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speech to the people, setting forth that he had done that 
day what he had never thought to do ; for, often as he had 
been to the entrance of the Schafioch — five or six times at 
the least — he had never before reached the end of the cave. 
And to whom, he asked, did he owe it? All previous 
Herrscfaafb under his charge had cried Irnmerzwriick! but 
this present Herr had known but one cry, Immer vorwarU! 
Luckily the steamer now., approached, so the speech came 
to an end, and he shook hands affectionately, with a vigour 
that would certainly have transmitted some of the dye, if 
that material had not become a part of the skin which it 
coloured. Then the village also shook hands, having evi- 
«lently understood what Christian said, notwithstanding 
the fact that it was intelligible Cierman, and I returned 
to Thun and Berne. 

No. a3 was still the only lied disengaged, for it was very 
late when I reached Berne ; but on my vehement protesta- 
tions against that unquiet chamber, the landlord most 
obligingly converted a sofa in his own sitting-room into 
a temporary lied, and made it over to me. This room was 
separated by a door of ground-glass from another sitting- 
room brilliantly lighted, in which a number of Gmman 
young gentlcincu were flting the return of a comrade after 
the national manner. The landlord said he thought it 
must soon be over, for he doubted whether they could last 
much longer ; but their powers of endurance were greats 
than he had supposed. It will readily be ima|^]md .vtihAt 
Gorman songs with a good ohoms, the solo pa(||^hBinff 
very short, and received with the utmost >|k 

the chorus, were even lew soporific in 
the flirtations — though bdsterous beyond all coilf 

propriety — of German housemaids and iiaiteia.f 

I 


• Sum 1 WMto aiulp^ .wy SBe^tioa has 1 m«i «dMI^ 

ueomt of tlM SiiiiM f»^e fisflpev. H iSMXiaas^ 
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Jn iM'-emm in ihe Jwtis-Thel. The writer says— ‘We proceeded to 
th^lutlier end of the cavern, or at least as far as we thought it prudent, to 
aaoeitain where the flooring of ice rounded off into the abyss of unfathomable 
water we heard trickling below.* One of the party ‘having taken some 
large stones with him, he began hurling them into the profound mystery. 
Presently a heavy double-bass gurgle issued forth with ominous depth of 
voice, indicating the danger of farther progress. Having thus ascertained 
. that if either of us ventured farther he would most probably not return by 
the way he went* the signal of retreat was given, and in about forty minutes, 
after encountering the same amusing difliculties which liad enlivened our 
descent, ^neas-like we gained the upper air.* It will be seen from my 
account of what we found in the ‘ abyss of unfathomable water,’ that a little 
farther exploration might have effected a change in the writer's views. 
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CHAPTER X. 

THE OLACIKRE OF GRAND ANU, ON THE MONTAONE OE l’eAH, 
NEAB ANNECT. 

M. Thdry’s list contained a bare mention of two glacidrea 
ou the M. Parmelan, near Annecy, without any further 
information re<!pecting them, beyond the fact that they 
supplied ice for liyons. Their existence had been appa- 
rently reported to him by M. Alphonse Favre, but he had 
oht.iined no account of a visit to the caves. Under these 
cirenmstnneeB, tb9*ODly plan was to go to Annecy, and trust 
to ehaiKV for iptading some one there who could assist me 
in mv seai'ch. 

Afti-r spending a day or two in the library at Geneva, 
hti.king up il. Thury’s references, with respect to various 
iee-(‘av(‘s, and trying to discover something more than he 
had found in the books there, I started for Annecy at seven 
in tlie morning in the banquette of the diligence. On a 
i] esIuT day, no doubt the great richness of the orchards 
and eorn-iields would have been very striking; on this 
particular morning the fields were already tr^hih^iritih 
lic.ti, and the trees and the fruit covered withiMH and 
tluTc was nothing in the grouping of the oonti 
wliiidi the road lay to refresh the baked n« 
tiavollcr. The voyage was to last four and^ 
and it soon became a serious question how for 
])os8ible to fime the beat of noon, when tiieearl 
was so utterly unbearable. 

Before loi^;, a ootttier-ifritant appeanid 
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dtape of a fellow-traveller, whose luggage consisted of a 
stick and an old pair of boots. The man was not pleasant 
to he near in any way, and he was evidently not at all 
satisfied with the amount of room I allowed him. He 


kept discontentedly and doggedly pushing bis spare pair of 
boots farther and farther into my two-thirds of the seat, 
and once or twice was on the point of a protest, in which 
case I was prepared to tell him that as he filled the whole 
banquette with his smell, be ought in reason to be satisfied 
with less room for himself; but instead of speaking, he 
brought out a tobacconist’s parcel and began to open it. 
Tobacco-smoke is aU very well under suitable circumstances, 
but it is possible to be too hot and dusty and bilious to be 
able to stand it, and 1 watched his proceedings with more 
of annoyance than of resignation. The parcel turned out, 
however, to be delightful snuff, tastefully pccfumed and 
vay refreshing; and the politeness with whiith the owner 
gave a pinch to the foreign monsieur, after apportioning a 
handful to the driver and conductor, won him a good three 
inches more of seat. The inevitable cigar soon ctune ; but 
it was a very good one, and no one could complain : all the 
same, I could not help feeling a malicious satisfaction when 
the douomiera on the French frontier investigated the 
spare boots— guiltless, one might have thought, of anything 
except tile extremity of age and dirt — and drew from 


tiiem ^ bimdle or two of smuggled cigars, the owner trying 
ip look as if he rather liked it. 

de G^dve » probably the least objectionahle 
tof Aimety; but the Poste-hureau is at the 
e, and it was much too hot for me to fight 
tiiere, and cany off my knapsadk to an- 
Itis generally a mistake— a great mistake— to 
g^iljtiotise which is the staiting-plaoe usd the goal of 
inaiy ’dKHgei M p t ' All the night tiirough, whips we craek- 
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ingy bells jingling, and men are shouting hoarsely or blov- 
ing hoarser horns. Moreover, the H 6 tel d’Angleterre had 
apparently needed a fresh coat of paint and universal 
papering for many years, and the latter need had at this 
crisis been so far grappled with that the old paper had been 
torn down from the walls and now lay on the various 
floors, while large pies of malodorous sizing had been 
planted at the angles of the stairs. The natural salle-h- 
mavger was evidently an excellent room, with oleander 
balconies, but it was at present in the hands of joiners, 
and a card pointed the way to the ‘ provisionary aalle-a- 
manger ’ — not a bad name for it — in the neighbourhood 
of the kitchen. 


There was one redeeming feature. The people of the 
house were nice-looking and well-dressed. But experience 
lias taught me to view such a phenomenon in French towns 
of humbler' with somewhat mixed feelings. When 
the house is superintended with a keen and watchful eye by 
a youug lady of fashionable appearance, who takes a per- 
sonal interest in a solitary traveller, and suggests an even- 
ing’s course on the lake, or a morning’s drive to some good 
view, and makes herself most winning and agreeable; 
who takes the words, moreover, out of the mouth of a man 
luoditatiug an ordinary dinner, and assures him that she 
knows exactly what he wants, and he shall be well satisfied. 


with a sisterly air that makes the idea of francs a^d sous 
not sordid only, but impossible ; I have slowly lesztite^ to 
expect that this &shion and condescension 
the bill. Prrttiness is a very expensive item ^ 


and 08 these three were all combined to a 


markable deg^ at the Hdtel d’Angletenre, ttlti^ 
bill made me an^y, and t should certainly try w 


de Oendve on any fritdre that to Anpeqy. 

The first thing to be todf^ermiae the 




leo 


THE OLAGI^RE OF GRAND ANU. 


of Mont Parmelan. I was prepared to find the people of 
the town denying the exi^nce of such a mountain; but, as 
dt was visible from the door of the hotel, they could not go 
quite so far as that. The small crowd at the door repu- 
diated the glacidres with one voice, and pointed out how 
unlikely it was that Lyons should be supplied with ice 
from Annecy ; nevertheless, I continued to ask my way in 
spite of protestation, till at length a lame man passed by, 
who said monsieur was quite right — he himself knew two 
glacidres on the Mont Parmelan very well. He had never 
seen either of them, but he knew them as well as if he had. 
It was useless to gp to them now, he added, for the owners 
extracted all the ice early in the year, and stored it in 
holes in the lower part of the mountain. He hfid no idea 
by what route they were to be approached from Annecy, (»r 
on which side of the Mont Parmelan they lay. 

I now looked on the local map, and determined that the 
best plan would be to take the Bonneville diligence as fur as 
Charvonnaz, the point on the road which seemed to lie near- 
est to the roots of the Mont Parmelan, and then be guided 
by what I might learn among the peasants. Evi^ryoI^e saiil 
there was no chance of getting to anything by that means; 
but as the hotel people saw that it was of no use t(» deny 
the gladdres any longer, they proposed to tak(j nw to u 
man who knew the M. Parmelan well, and could tell me 
|dl about it. This man proved to l>e a keeper of voiturcs, 
*--«>ew mmnousprofe8i9ion under the circumstances, and he 
that I could make a most lovely counn* the 
tbrajilgb scenery of unrivalled l>eauty ; and he 
on his fingers the villages and sights I 
I euggosted-^^mthout in the least know- 
ing drive might be all veiy well in 

itself, bttt bring me to tbeglaoidres ; on which 

he asshiKNt afery inch of the moontiijn, 
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and there was not such a thing as a gladdre in the whole 
district At this moment^ a gentlemanlike man was brought 
up by the waiter, and introduced to me as a monsieur who 
knew a monsieur who knew the proprietor of one of the 
glaci^res, and would he happy to conduct me to this second 
monsieur : so, without any very ceremonious farewell to the 
owner of the proffered voiture, we marched off together 
down the street, and eventually turned into a cafi^ whose 
master was the monsieur for whom we were in search. 


Know the glaci^re ? — ^yes, indeed ! he had ice from it one 
year every morning. His wife and he had made a course to 
the campagne of M. the Maire of Aviernoz, and he — the 
cafetier — had descended for miles, as it were, down and 
down, till he came to an underground world of ice, won- 
derful, totally wonderful : there he perceived so immense a 
cold, that he drank a bottle of rhoom — a whole bottle — ^and 
drank it from the neck, a VAnglaise. And when they had 
gone so far that great dread came upon them, they rolled a 
stone down the ice, and it went into the darkness — ^boom, 
hoom^ boom,— and he put on a power of ventriloquism 
which admirably represented the strange suggestive sound. 
Hold a moment ! had monsieur a crayon? Yes, monsieur 
had; so the things were impetuously swept off a round 
marble table, and the excited little man drew a fancy 
portrait of the glaci^e. The way to reach it? Qro by 
diligence to Charvonnaz — exactly what I bad deter- 
mined upon — and walk up to Avier]|o%^here his good 
friend the maire would make me see his beautiful gla-^ 
ci^re, through the means of a letter wbioh lie went 
It was absurd to see this hot Utole man sign hiiUHi^ 

« Dugravel, that hem$ the style of bis 

uaturelly recalltog conduct of the Luik., 

noun iuom, ^ 
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& IVan^is in Annecy, and I made a pilgrimage in search 
of them through very unpleasant streets. Aftmr a time, 
the Italian weM fnmt of the church appeared ; but the 
main door led into a demonstratire bakery, and the door 
of flie north aisle was obscured by oleanders and a striped 
awning, and over it appeared the legend, * Entrie de 
V H6teL' As a man politely explained, they had built 
Sk Francis another drurch, and utilised the old one. The 
town itself seemed to be of the squalid style of antiquity — 
<dd, no doubt, but very dirty. It is pervaded by streams, 
which crop up among the houses, and flow through dark 
alleys and vaulted passages, rarely coming into daylight, 
and suggesting all manner of dark crimes. The red-legged 
French kettledrums are, if possible, more insolent here 
thaw in other places, and it is evident that the dogs are 
not yet reconciled to the annexation, for the guard swept 
through the streets amid a perfect tornado of howls from 
the n^ligent scavengers of the place. For my own part, 
I was not pleased with the change of rule, when I found 
that since Annecy has become French, the vin (V Asti has 
become dear, as being now a foreign wine. 

The di%cuce for Bonneville was to leave Annecy at half- 
past four in the morning; so 1 told them to call me at four, 
intending to break&st somewhere on the way. But of 
course when four o’clock came, I had to call myself, and in 
a quarter of an hour a knock at the door announced half- 
pMt fonr. I upon tiie man, and remonstrated with 

]^tlie.:fieaied me it did not mottor; and when I re- 

was to leave at half-past four, 
it uas quite hroe, and 1 
to the poste yery ponctuai. 
Attbi dfl^enee steady marked 

An w^ kod the Beanovdl# difigenee 
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reminded him he had said half-past four when I asked 
him last night. Half-past four? — true, here was tiie car- 
riage standing at the door. But that was for Aiz, not 
Bonneville, 1 pointed out to him. Fatdon — ^it was marked 
Aix, but was in &ct meant for Bonneville. 

The diligence reached the end of the by-road leading to 
Villas in about half an hour, and all the fever of Geneva 
and Annecy seemed to fly away before the fre^ess of 
this green little lane, with clematis in full flower pervading 
the hedges, and huge clusters of young nuts peeping out, 
and promising later delights to fortunate passers-by. But, 
alas 1 the little lane soon came to an end, and as I faced 
the iields of corn up the mountain-side, the hot tibiun- 
derous air came rolling down in pdpable billows, and 
oppressive clouds took possession of the surrounding hills. 
Three-quarters of an hour brought me to Villas, a close 
collection of houses on the hill-side, with arched stone 
gateways leading into the fermyards, — a fortified style of 
agricultural building which seems to prevail in that district. 
After an amount of experience in out-of-the-way places 
which makes me very cautious in saying that one in par- 
ticular is dirtier than a dozen others, 1 venture to say that 
the auberge of Villaz is the most squalid I have come 
across ; and 1 would not feed there again, except in very 
robust health, even fora new gladire. Still, it was abso- 
lutely necessary to eat something, and the landladty promised 
coffee and bread. She showed me fitst(|l(tb the kitebai ; 
but as it was idso the place where tiie domestics sl|q^ with 


many quadrupeds, I decUned to nt there.. Upem this she 
led me to tiie sohm, Hmem the wia^low resiMed all- (mi; 


efforts for w^e little tim|^ eiid thmivi^imsed iqpM 
choice asBortttimit of idmnrinitioiM^ fled.' 
baggege. Urn nejrt. stm. Jjai^ 

mahshig room df ilMi hflife i ti '4haf'^Myto btidte 
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wall ao modi worse tiiaa all, that I took final refiige on 
the haloony, a sort of ante-room to the hen-house.' The 
cocks at the aaberge of Vlllaz are the loudest, the hens the 
most talkative, and the cds the most shaggy and pre- 
suming, I have ever met with. Even here, however, all 
was not unmitigated darkness ; for they ground the coffee 
while the water was boiling, and the consequent decoction 
was admirable. Moreover, the bread had a skin of such 
tbidcnessand impervious toughness, that the inside was 
presumably clean. 

Aviemoz lay about an hour farther. Almost as soon as 
I left Villaz, the thunderstorm came on in earnest, with 
sheets of rain, a regular WoUcenbrueh.* The rain was 
most refirediing ; but lightning is not a pleasant compa- 
nion in presence of a bright ice-axe, and I was glad when 
the houses of Aviemoz came in sight. The village had 
the appearance of being lost; and the houses were scattered 
about so irr^fularly, that it was difficult to know which was 
the best point to make for. The road studiously avoided the 
scattered houses, and the ifairie seemed especially difficult 
to find. When at length it was found, the maire, like the 
quemi in the poets, was in the kitchen ; and he sat affably 
on the end of a bench and read the letter of introduction 
aloud, asking me, at the 'conclusion, how was our friend 
Dt^^ravel, a man amazing in many ways. When I con- 
fiUild that 1 had only made the acquiuntmice of the 
KMU tlM!|figbt b^ore, and therefore did nut feel 
to givu^ any reliable aeoount bi ftie state of his 
hdd^^lNyciBd the fiict tiiat he SMtned to be in excellent 
loolmd uptm me evidently with great 
won so Ihr upon a great like 
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me Iiim8el£ Meantime we mast drink aomekindi. The 
maire was a yoong man, spare and Tehement He talked 
with a headlong impetuosity which caused him to be 
always hot, and his hair limp and errant ; and at tiie oad 
of each smitenoe there were so many laggard halvea of 
words to come out together, with so little breath to luing 
them out, that he eventuated in a stuttering scream. His 
clothes were of such a descriptieD, that the most specu- 
lative Israelite would not have gone beyond copper for his 
wardrobe, all standing. There were two womm in the 
house, to whom he was ereeedingly imperious t one of 
them received his orders and his vehemence with a certain 
amount of defiance, but the other was subdued and obe> 
dient, and I believe her to hare been the mayoresa He 
poured himself and his household at my feet, knocked a 
child one way and his wife another, and, firom the air with 
which he dragged off the tablecloth they had laid, and 
ordered a better, and swept away the glasses because they 
were not clean enough — which in itself was suffieienQy 
true, — and screamed for poached ^gs for monsienr, and 
then impetuoiralyate them himself— I feiutythat he might 
have been taught to play Petrudo with succesa. 

When we had sat for a quarter of an hour or ao^ aheavy- 
looking young man, in fustian dothes and last year's linmi, 
<^me into the room, and was intiodueed as the communal 
schoolmaster. We shook hands with mudi impressment 
on the strength of the similarity of ci|[r profiBSSi<uts^ and 
the maire explrined that the new arrim acted also as his 
secretary, for there was really so mmh writiiig to be d<me 
that it was beywad Ua uwn powms ; and aa toe stood- 
master lived ew y sne ^ totoe it waavtojtdW' 

venient If. ^ ssltoobmsler, atoNdi III 

had heard uib toltoato In hia eeato, tolhii« 
pmd viitototo».tMiMisnd ha sitoald'toiitlMte* 
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mooemipanj ns. We both expressed the wannest satisfac- 
tktt; bat themaiie suggested — bow about the boys? That, 
1C. Bosset said, was simple enough. The world would go to 
the sebool at nine o’clock, and, finding no schoolmaster, 
would go home i^fain, or othwwise employ itself ; and be 
could have school on -the weekly holiday, to make up for 
the lost day. This weekly holiday is universally on 
Thursday, he stud, because that day divides the week so 
wall ; and 1 fiuled to persuade him that there was a com- 
memoration intended in the choice of that day, as in the 
obswvanoe of Friday and Sunday. The maire utterly 
refused to take a cord, on the ground that there was no 
poinibiliij of such a thing being of the least use. Fortu- 
nately, 1 had now my own axe, which in more able hands 
bad mounted more than once Mont Blanc and Monte Rosa, 


so I had not the usual fight to procure that instrument. 

Half an hour from the Mairie, when we had well com- 
menced the steep ascent of the mountain-side, the maire 
turned suddenly round and exclaimed, * But the inspector ! ’ 
Bosset was a sallow man, but be contrived to turn white, 
while M. M^ral (the maire) explained to me that the 
inqMctor of schools was to visit Aviemoz that day. The 
sdioolmaster recovered before loi^, and said be should 
inform the inspector that a famous savant bad come from 
England, and required that the maire and the institateur 
actoqmpany him to the glaci&re, to aid him in making 
sirfaatlllo i^b(iWwatieB& In ordm* that he nfi^bt have docu- 
mdilii^^piroof to advance^ he adeed for my card, and made 
me it my college and nnivendfy in fiilL 




ifelMhdy said, the malre’s style of talking re- 
.breath, and so it was not unnatural 
Ittai to The sobnid- 
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each commune may alter the prices of its school if it please. 
Under seven years of age, children pay 4 firancs a year, 
or, for shorter periods than a year, at the rate of 75 oen> 
times a month; between seven and thirteen,’ 6 francs a 
year, or 1 franc a month ; from thirtemi to dghteen, 8 
francs a year, or 1 f. 50 c. a month. There is the same 
difficulty in France, of course, as with us, in keeping 
children at school after they are old enough to earn a few 
centimes by cattle-keeping ; and the Ministry of Education 
had shortly before addressed questions to every school- 
master in the country, asking what remedy each could 
suggest My present friend had replied, that if the Govern- 
ment would give the education gratis, something might be 
done ; but he had expressed his opinion that nothing short 
of an actual subsidy to parents of children beyond dgfat 
or nine years of age would ensure a general improvement. 

Having given me this information, he observed that it 
was every man’s business to learn, though he and I mi^t 
be teachers also, and therefore he was sure monsieur would 
pardon him if he asked what those black patches on 
monsieur’s hands might mean, — pointing to certain large 
areas of Epsom plaster which covered the tokens of many 
glaci^res. When his mind was set at rest as to this 
phenomenon, the maire crdled a halt, and took hia turn of 
talking. He began to tell me abotAldmsdfand hia wealth, 
liosset backing him op and putting^^in the most tdling 
parts. He had very extensive prc^a^, and the more 
level parts of it vrere certainly valualllpillMisting of 200 
joummee of good arable land: the fbMsts through whidi 
we walked were Ms, awl he p oawg i al tluF^inowfagwssand 
chMets hi|^ on ihe nKraataiw She hti 

own 'Si^Uiae haddi^rjwed'«|^|^. 



Ill ■BPL Cn^ftOfeBE or QBAiro ANU. 

imuikltsrget eornmnae it would bare been fifteen — and the 
oouaeil met four times in the year. K it was desirable 
that they should'^meet on any oth or occasion, he must write 
-to tibe prefect of the arrondissement for permission, speci- 
fying the bnsinese which they wished to conduct, and to 
tiiis specified business' they mnst confine themselyes en- 
tirely. Then he wished to know, had we maires such 
as he in England? Hereupon I drew a fancy picture of 
the Lord Mayor of London, reoeiying the Queen and the 
Boyal Family in general in a friendly way, and giving 
tiimn a dinner, — which, he observed, must cost a good 
deal, a great deaL However, he looked round upon his 
fields and houses and mountains, and seemed to think 
that he could bimself stand a considerable drain upon his 
purse for the deception of realty ; and possibly he is now 
anxious that the Emperor should pass that way, during the 
five years to which the tenure of the mayoralty is restricted. 
Both of my companions were strong in their French sym- 
pathies — the one because under the new rule idl communal 
afifoirs were so much better organised, the other because a 
wonderful change fmr the bettm' had taken place in the 
government superintendence oS schools. Theirs was for- 
merly an odd corner of a kingdom that did not care much 
about them* and was pot homogeneous; it was now an 
tetogral part of a well-orde^ empire. They confessed 
HkiA the present state of Qiings eost them much more in 
eceq)^;^ in the wj^or mowutahBs, where Rosset 
hidn fwid even less thso'dnder Budinion 
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but I must have more than that, or I could not afford 
to travel so &r from borne. Had I already said the mass 
that morning ? Had I my robes in the tae I had left at 
the Mairie? Was the red book tb^ had seen in my 
hands (Bhdeker’s SekweAz) a Breviary ? They branched 
off to matters of doctrine, and discus^ them warmly ; but 
some things tb^ so accommodatingly understated, and 
others they stated so fairly, that I was able to tell them 
they were excellent Anglicans. 

Higher up in the forest, we were nearly overwhdmed by 
a party of charcoal-porters, who came down with their 
travneavjx like a black avalanche. A trameau is nothing 
more than a wooden sledge on two runners, which are 
turned up in front, to the height of a yard, to keep the 
cargo in its place. In the more level parts the porter is 
obliged to drag this, but on the steep zigzags its own weight 
is sufficient to send it'down; and here the porter places 
himself in front, with his back leaning against the sacks of 
charcoal and the tumed-up runners, and the whole mass 
descends headlong, the man’s 1^ going at a wild pace, 
and now one foot, now the other, steering a- judicious 
course at the turns of the zigzi^ The charodsl is made 
by Italians, who live on polenta and cheese high up in the 
mountains, and bring their mann&eture down tom certain 
distance, after which the porters take it in charge. The 
men we saw told w that by hard wod: they coidd make 
four journeys in the day, eamh>g a Itane by each; out of 
which, as they said, tiny must sopport stonutch and 
boots, one jliipnaey makkg pmSf ftr a meal, aifdi 
eight joamays finaihiDg a pair of soten 
It cost oo.an hoar and a hllf to rei^ the mpSe^ 
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or other. The fbmuf under which milk can be taught to 
af^war are manifold. A young Swiss student, who in the 
madness of his passion for beeUe-himting had spent fifteen 
days in asraall chalet at Anaeindaz, deeping each night on 
the hay,* gare me, some time since, a list of the various 
fiDods on which he lived and grew &t. The following is 
the carter as he arranged it: — 


Yiandai. 

Du sdret. 

Du caillA 
Du beurre. 

Du fromage gras. 

Du fromage mi-gras. 
Du fromage maigre. 
Tome de vache. 
Tome de ch^vre. 


Vine. 

Du lait de vache.t 
Du lait froid. 

Du lait de ch&vre. 
Petit lait. 

De la crSme. 

Du lait de beurre.^ 
Petit lait de ch^vre. 


Pour lea Coehona. 

Du lait g&t4. 
Cuite. 


Some of*the solids and fluids in the earlier part of thi<< 
carte we felt tolerably sure of finding at the maire’s chalol. 
and accordingly any amount of cream and a€ret proved to 
be forthcoming. The maire asserted that cSrac was the 
true name of this recommendable article of food, cfire 
tMthig tile patois for the ori|pnal word. Others had told us 
that tile real word was serr4 meaning whqtreaaed curds : 
but ,ti|ie Fi«|db writers who treat learnedly of cheese* 
inalrhif la A msuiIm de C9Um«s adopt form 



faMi 
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«eret and serai, from the Latin serum. There was also 
bread, which arrived when we were sitting down to oar 
meid: it had been baked in a huge ring, for conve- 
nience of carriage, and was brought up from the low- 
lands on a stick across a boy’s shoiilder. When the 
old woman thought it safe to expose a greater dainty to 
our attacks, at a later period of th^ meal, she brought out 
a pot of eaiUS, a delightiul luxury which prevails in the 
form of nuggets of various size floating in sour whey. 
Owing to a general want of table apparatus, we placed the 
pot of caUle on a broken wall, and speared the nuggets 
with our pocket-knives. 

After the meal, the two Frenchmen found themselves 
wet and exceedingly cold ; for Frenchmen have not yet 
learned the blessing of flannel shirts under a broiling sun. 
They set to work to dry themselves after an original 
fashion. The fire was' little more than a collection of 
smouldering embers, confined within three stone walls 
about a foot high ; so they took each a one-legged stool — 
oJtaise des vaches, «r chaise des montagnes — and attached 
themselves to the stools by the usual leathern bands round 
the hips ; then th^ cautiously planted the prods of the 
stools in the middle of the embers, maintaining an im- 
stable equilibrium by lestii^ thdr own legs on the top of 
the wails. Here they sat, smoking and being smoked, till 
they were dry and warm. Of course, in ease of a slip or an 
inadvertent movement they . would have gone sprawling 
into the fire. A well-known Swiss botanist, who has seas 
many strange |ile^iiqi(;|daoes in the eodiae of siafy years 
of flowqivlnittt^g in the mountains of Vend and Valais, 
bM on one ooeuion he readied wl^ 

great dtAidoligr only difiet in the ne^benrhood 
hil tf.-the 
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which the people had deserted for the autumn and 
winter ; and meantime a mud avalanche had taken posses- 
sion, and covered the floor to a deptii of several inches. 
No plank was to he found for lying on ; but he discovered 
a broken one-legged stool, and on this he sat and slept, 
propped as well as might be in a comer. It is difficult to 
say which would be woi^e — a fall from the stool by day- 
Ugbt into tile embers of a wood fire^ or the shuddering 
slimy waking' about midnighl^ after a nod more vigorous 
than the lest^ to find oneself plunged in eight cold inches 
of soft mud. 

About half an hour beyond the chalet, we found the 
month of the gladdre, on a large plateau almost bare of 
v^ietation, and tiiowing the live rock at the surfiuw. They 
told me tiiat in a strong winter there would be an average 
of 12 feet of snow on the ground here.* The glaci^re 
itsetf is apjMoached by descending one side of a deep pit, 
whose mreumference is larger than that of any other of 
the pit-g^adtees I have seen. A few yards off there is a 
smaller shaft in the rock, whidi we afterwards found to 
communicate with the glacidre. The NW. side of the 
larger pt^ bong the side at the bottom of which is the 
ardi of enfrano^ is vertical, and we spent the time 
nceeasaiy for growit^ cool in measuring the height of 
tiiis fikoe of rock bom above. The plummet ran out 115 
|Mit of fbiagb ood rtmck the alq>e of snow, down which 
tiw casw must be made, about 6 feet above 
ibor jy iii t jo a of the wow with the fli^ of the glaoik’e, 
the & siiie of the edge of the pit ; 



9t !lctw i) [ ^ -aa> dsvsticn. «r Urn 
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SO that the total depth from the sur&oe of the rock to the 
ice-floor was 121 feet. 

When we were sufficiently cool, we scrambled down the 
side of the pit opposite to that in which the archway lies. 
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finding the rode eartremd^ steep, and tlMH iwne to h dclfe'' 
of 72 eaipesed tofthe 

which hnc^Bsnt inoai^^ ^ gladke. 
is so Is^, tiiitt:.«is Wd^^lsIsM the obings 
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in the cave, caused by the passage of clouds across the sun, 
and candles were not necessary, excepting in the pits 
shortly to be described. We saw at once that rapid thaw 
was going on somewhere or other ; and when we stepped 
off the snow, we found ourselves in a couple of inches of 
soft green v^etable mud, like a compote of dark-coloured 
duckweed — or, to use a more familiar simile, like a mass 
of overboiled and ill-strained spinach. To the grief of one 
of us, there was ice under this, of most persuasive slip- 
periness. The maire said that he had never seen these 
signs of thaw in his visits in previous years ; and as we went 
farther and farther into the cave, he was more and more 
surprised at each step to find such a large quantity of 
running water, and so much less ice than he had expected. 
The shape of the glaci^re is a rough circle, 60 feet in 
diameter; and the floor, which is solid ice, slopes gradually 
down to the farther end. The immediate entrance is half- 
closed by a steep and very regular cone of snow, lying ver- 
tically under the small shaft we had seen in the rock above. 
The snow which forms the cone descends in winter by this 
diaft; and the formation must have been going on for a con- 
siderable time, since the lower part of the cone has become 
solid ice^ under the combined influences of pressure and of 
d^d and regeL I climbed up the side of this, by cutting 
steps in the lower part, and digging feet and hands deep 
into the snow higher up ; and 1 found the length of the 
side to be 30 feet 1 had no means of determining the height 
of tihe eave, and a guess might not be of much value. 

the &ttber end of eave was tiie most 
strikibg. The water which comes fimn the melting snow 
down ed^:^.bad passed in leaching the glaoidre, had 
in thb floors and these it 
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will be seea by the section of the cave given on p. 174,* 
terminates tiie gladdre ; and the rook-wall at tibe fiirther 
edge falls away into a sort of open fissure, down which 
magnificent cascades of ice stream emulously, clothing 
that side of the pit, which would otherwise be solid rock. 
We cut a few steps about the upper edge of this motdim, to 
make all safe, and proceeded to let down a lighted candle, 
which descended safely for 36 feet, showing nothing but 
ice on all sides ; it then came in contact with one of the 
falls of water, and the light was of course extinguished. 
We next tied a stone to the string, and found that after 
40 feet it struck on ice and turned inwards, under our 
feet, stepping finally at the end of 51 feet; but whether 
it was really the bottom of the pit that stopped it, or only 
some ledge or accidental impediment, we could not de^ 
termine. The diameter of this pit might be 3 yards, but 
we took no measure of it. 

At the extreme right of the cave we found another pit, 
a yard and a half across, two-tbirds of the circumference 
of which was formed by the plateau of ice on which- we 
stood, and the remaining third by a fiiUting in the wall of 
rock. Tho maire said that, two years ago, this hole was 
not visible, being concealed by a large ice-column which 
had since &llen in. Here again I let down a lighted 
caudle, with more hopes of getting it to the bottom, as no 
part of the cave drained into the pit. The candle .descended 
steadily, the flame showing no signs of atmospherie di»* 
turbance, and revealing the fact that the opposite side of 
the pit, viz. the rook, wlucb alone was visilde firom ear 
position, became mmn and .mora thiekly covered with ice, 
of ezqhisite deament, and varied and mbatgraeefy .fiwmiu, 

• t eat tbe dtqw pH' 

•haded the pita biteMl af Jilwshalteia 
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At foot tibBir foot, and yHtd after yard, ran oat, and oar 
heads oimned fiurther and forther over the edge of the pit 
to fisllow the descending light, (we lay flat on the ice, for 
more safely,) the cries of the schoolmaster became mere 
howls, and the maire lapsed into oaths heavy enough to 
break in tiie ice. It is always sufficiently disagreeable to 
hear men swear; but in situations which have anything im- 
pressive, either of danger or of grandeur, it becomes more 

♦JiAii ever unbeirable. I remember on one occasion over- 

\ 

tskkiog a large party in the descent from the Plateau to 
the Grands Mulets, in a place where the snow was ex- 
tremely soft) and any moment might land one of us in 
a crevasse; and I shall never forget the oaths which 
caught my ear, from a floundering fellow-countryman 
enveloped from the waist downwards. 

When 60 feet had run out, the candle stopped, and on 
stretching over I saw that it had reached a slope of ice 
which inclined very steeply northwards, and passed away 
under the rock, apparently into a fresh^cavern. By raising 
the candle slightly and then letting it drop, we made it 
glide down this slope for 8 feet; and then it Anally 
rested on a shelf of ice, showing us the shadowy beginnings 
of what should be a most glorious iee»cave. The little 
light which the candle gave was made the most of by the 
reflecting material which surrounded it ; and we were able 
tb seethttb the MPchway in the rock was rounded off with 
rested, as it were, on icy pitfaiie/s As far as we 
have been abmdlaiit room to pass 
under the archway, if oiil|r t)ie preliminary 
any means have ; ^and 

I long of what tbm must be down there. 

^ bnow whetiMf the side of tiie pit 
was our I oaiiMvs^ about a 

UM tlm io at the 
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fluting in the rock which formed the flirther side of the 
pit, and then desired the schoolmaster to raise the candle 
slowly from the ledge on which it still rested. As he pulled 
it gradually up, I was startled to find that the ice fell away 
sharply immediately below the spot where* we had been 
collected, and then formed a solid wall ; so that we had 
been standing on the mere edge of a shelf, with nothing 
but black emptiness below. How far the solid wall receded 
at the bottom I was unable to determine, for the light of 
one candle was of very little use at so great a distance, and 
in darkness so profound. I persuaded the maire to make 
an effort to reach a point from which he could see the 
insecurity of the ice which had seemed to form so solid a 
floor ; and he was so much impressed by what he saw, that 
be fled with precipitation from the cave, and we eventually 
found him asleep under a bush on the .rocks above. In 
reaching the farther side of the pit, we crossed unwittingly 
an ice-bridge formed by a transverse pit or tunnel in the 
ice, which opened into the pit we were examining. The 
maire afterwards promised to rail off all that end of the ^ 
ghictere, and forbid his workmen to venture upon it. Con- 
sidering that the hole itself was, only opened two years 
before by the fall of a column, and has already undergone 
.such changes, I shall be surprised if the ice-bridge, and all 
that part on which >we lay to flithom the pit, does not fall 
in K'fore very long; and then, by means of steps and ropes 
and ladders, it may be possible to reach the entrance to the 
lower cave, 190 feet belovr the surface of the earth. May 
I be there to see I * 

The left side of the glam^re, near the entrance, was oc- 
cupied by a columnar cascade, bddnd which I f<«eed a 

‘ -f, ' . 

* I have nade anangjahsats fiiircomi^etbig the exploraflw 
cave, Md dieconmoffli|)fllHiil 

sumiaar. 
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passage by choppiDg away some lovely ornaments of ice. 
Here also the solid ground>ioe &I1 b away a little imder the 
sorfao^ leaving a cavern 8 or 9 feet deep, on the rock 
side of which every possible glacial fantasy was to be 
found. The stalactites here presented the peculiar pris- 
matic structure so often noticed ; hut on the more exposed 
side of tlie column they were tipped with limpid ice, free 
from all apparent external or internal lines. This reminded 
me of what' we had observed in the Glaci^re of La Genol- 
li^re, namely, that the surface-lines tended to disappear 
under thaw ; so I cut a piece of prismatic ice and put it in 
my mouth. In a short time it became perfectly limpid, and 
on breaking it up I could discover no signs of prism. 
On some parts of the floor of the glaci^rc, the ice was 
apparently unprismatic, generally in connection with run- 
ning water or other marks of thaw ; but, to my surprise, I 
found that it split into prisms very readily. 

The maire could not understand how it was that, after a 
winter especially severe, as that of 186.3-4 had l>een, therts 
should he even less ice than in the preceding summer, 
and we could see the marks of last year’s cutting, down to 
the edge of the moulm. He said that they ha<l never be- 
fore cut down in that direction ; but in the summer of 1 
they had been so much struck by the cleanifcss of the i<-e 
which formed the floor, that they had cut it freely, and re- 
moved a lal’ge quantity. This, I believe, vms the cause of 
the absence of any gsreat amount of firesh ice. Tlie slope 
of the whole ice-floor is consid^hle, and the workmen in- 
cresMid the (dope by cnttlng away the ice in the neighbour- 
hood e<%e of the moulm : th^had also, as we could 

see Mccavated ^e dealer parte of the ice be- 

titnem ^ caveMid the so that a 

of txvBfib, ilia down from neat the stmw to 

ihe 'ilit'at'tiM lower eod of ' t^llben we were 
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there, the water rushed down this trough, and was lost in 
the pit; and very probably the same may have been the 
case in the earlier parts of the year, when, according to 
the view I have already expressed, the ice would under 
ordinary circumstances have been formed. If this be so, 
the caverns below must have received immense additions to 
their stores of ice or water. We observed, by the way, that 
the slope of ice to which the candle descended in the deeper 
pit, and the shelf on which it rested, were quite dry, or at 
any rate free from all apparent signs of the abundant water 
we should have seen, had that been the outlet for the 
streants which poured into the moulin. The maire said 
that the columns and cascades of ice in the cave had been 
much more beautiful in the previous summer. 

The whole cavern would thus appear to be something of 
the shape of an egg, with the longer axis vertical, and the 
entrance about half-way up the side. The lower end of 
this egg-shaped cavity in the rock is filled with ice, whidi 
in some parts shrinks from the rock below the surfiM», 
though, as far as outward appearance goes, it fills the cavern 
to its farthest comers. The depth of this ice at one side 
is 60 feet, and how much more it may be in the middle it 
is impossible to say. As we have sera, there is a second 
ice-cave opening out of the principal one, at a depth of 
] iK) feet below the surfoce; and with respect to this second 
cave imagination may mn riot. Itosset told me that he 
had noticed, the year before,a strong source of water fring- 
ing out of the idde of a rock, at some little distanoe firom 
the glacidre; but he could not reach it then, and could nqt 
find it now. This may possibly be tibie drainage of the gli^ 
ciAre in its summer jrtate. 

lliethermemetif sleiiid atM" hi the middle of the 
and :&ougjh ^ ethm Idttha oold very much, I 
self surprised to dik aerlcfii;* xigtater, for the 

lit* 
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Hfariaaoad in other gladhcea. The only ourrentof air we 
eoold detect was exceedingly di^d^t, -and came from the 
deeper of the two pita in the ice. It waa ao slight, that the 
flame of the candle homed apparently quite steadily when 
we were engaged in determining the depth and shape uf 
the pit. 

The son had hy this time produced such an effect upon 
the slope of snow outside the glaciAre, that we found the 
ascent sufficiently difficult, especially as our hands were 
full of various instruments. The schoolmaster was not 
content to choose the straight line up, and in attempting 
to perform a zigzaz, he came to a part of the slope where 
the snow lay about 2 inches thick on solid ice, and the 
result was an unscholastic descent in inverted ordt‘r of 
precedence. He got on better over the rolling stones after 
the snow was accomplished, but tlie clumsy style of his 
dimhing dislodged an unpleasant amount aurl weight of 
miasiles; and though he was amiable enough to cry 
‘G'arrf-el’ with every step he took, it will he found by 
experiment that it is not much use to the lower man to 
have ‘OcurdeV shouted in his ears, when his footing i- 
insecure to begin with, and a large stone come" full at 
his head, at the precise moment when two others are 
taking him in the pit of the stomach. 

We found the maire, as was said, asleep under a bush 
near the mouth of the pit; and he pronounced himseli 
coi^letely recovered from the effects of the cold, and 
rea^ to guide ns to a second glaciAre. He told us that 
flie aiwMlat of ice he sold averaged 4,000 quinttmr. 
Iriqtm a wedi^ for the three months of Juk, August, and 
Intt the last wistw had been^io severe, that 
the lake had |ifo#led iee foe Hte artifloial i^adi^es of 
JbiMpyi end aeeele had as yet aj^fod to him this year. 



4luuiifei» ow mam aku. i»i 

As only a fortaight of his uiaual seasmi had passed, he 
may hare since had plenty of applications, later in the year. 
The railways hare opened up more conrenient sources of 
ice for Lyons, and for some time he has sent none to that 
town. 
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CHAPTER XI. 

THE OLACll^ or CHAPFETHSUR-TIIXAZ, ON THE UONT 
PABMEIAN, NEAR ANNECT. 

We started southwards from the Glacifere of Grand Anu, 
for such they said was the proper name for the cave last de- 
scribed, and passed over some of the wildest walking I have 
seen. All the most striking features of a glacier were here 
reproduced in stone : now narrow deep crevasses which only 
required a slight spring ; now much more formidable rents, 
which we were obliged to circumvent by a detour ; now dark 
mysterious holes with vertical shell-like partitions at va- 
rious depths ; and now a perfect moulin, with fluted sides 
and every detail appertaining to those remarkable pits, the. 
hollow plunge of falling water alone excepted. In other 
parts, the smooth slab-like appearance of the surface re- 
minded me of a curious district on one of the summits of 
the Jura, where the French frontier takes the line of crest, 
and the old stones marked with the fimr-de-lys aud the 
Helvetic cross are still to be found. In those bonier 
r^lions the old historic distinc^ons are still remembt^red. 
and the frontier Yaudois call the neighbouring French 
Bourguignona — <»*, in their patois, Borgognom. They keep 
up tite tradition of old hatreds ; and the i^rmge bleak 
maiua^ Efith its smooth sidbs of Juranchalk lymg level 
witih is so much like a vast oMXNkeiy, that the 

w^t has been fktber to tiKHigh^ and they 

oallitktift'^liiNneteiy of Bufiti8dtaiiM|» Ctmatkot ai 
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After a time, we readied a tumbled chaos of rock, much 
resembling the ice-fiill of a glacier, and, on descending, and 
rounding a low spur of the mountain so as to take a north- 
westerly course, we found ourselves in a perfect paradise 
of flowers. One orchis I shall alwa}rs regret. There seemed 
to be only a single head, closely packed with flowerets, and 
strongly scented ; it was a pure white, not the green and 
straw-coloured white of other scented orchises. There 
were large patches of the delicate faux-Ue {Paxadisia 
liliastrum ) ; and though there might not be anything very 
rare, and the lovely glacier-flowers were of course wanting, 
the whole was a rich feast for anyone who cares more for 
delicacy and colour than for botany. 

The maire told us that he had found the glacidre, for 
which we were now in search, two years before, when be 
accompanied the government surveyor to show him the 
forests and mountains which formed his property. As he 
had on that occasion approached the spot from the other 
si<ie, we walked a long way to place him exactly where the 
surveyor and he had crossed the ridge of the mountain, 
and then started him down from the Col in the direction 
tJiey had taken. He was certain of two things: first, that 
tliey had passed by the Col between the Mont Parmelan 
and the Montagne de I’Eau ; and, secondly, that the gla- 
ci^re was witliin five minutes of the highest point of the 
(^ol. For three-quarters of an hour we all broke our shins, 
and the officials Third Commandment. They invoked 
more saints than 1 had ever heard of, and, in default, did 
not scruple ^to aj^peal^witii shodueg volubility to darker 
aid. It was all of no use,— and wdl it mi^ be; for whm 
we had given it op in detq^, after long patimice aad> 
conndembie ]w«io4 of the tnntraiy, and had deseet#^ |k:; 
half an hoar in diiitwitikjn. oCa third ^aai^, IrdwiiW 
to look badh^ .and iaw Gel in the 
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which we had been searching laybetweoi two points of the 
Montagne de I’Eau ; while the true Col between that moun- 
tain and the Mont Parmdan lay considwably to the west. 
When it appears that a guide has probably made a mistake, 
the only plan is to assume quietly that it is so, as if it 
were a matter of no consequence, and then he may some- 
times be decoyed into allowing the fact: I therefore 
pointed out to the maire the true Col, and told him that 
was the one by which he had passed southwards, when he 
found the glacis ; to which, with unnecessary strength of 
language, he at once assented. But all my efforts to take 
him back were unavailing. Nothing in the world should 
cany him up the mountain again, now that he had happily 
got so far down. I worked his best and his worst feelings 
with equal want of success ; even national jealousy failed, 
and he was content to know that a French maire had not 
pluck to face three-quarters of an hour of climbing, when 
an English priest was ready to lead the way. The school- 
master declined to go alone with me, on the ground that 
neither of us knew the mountain, and threatening clouds 
were gathering all around. When, at last, I proposed to go 
by myself, they became menacingly obstructive, and de- 
clared that I should certainly not be allowed to fiu-e tho 
intricacy of the mountain in a fog. Besides, as the maire 
put it, be was sure of the way to the third glaciere ; anti it’ 1 
were to go np aiope to look for the second, I should lose a 
certainty for a chance, as there was not time to visit both. 
So with an ill grace I continued the. descent with them, 
being, rcstmred to good humour before long by the bt;auty 
of thnltilceof Mnocyf w seen from our elevated pindtion. 

It is to aceept in frill the accounto one 

indis up af sMlilSil curioM^es, that I give the maire’s de- 
sct^eN^ of is w<ath. It 

wasnetoaMMs^l^iaitinneh lahoriousoroSMicamiBation 
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— saia p<m voua la dire being the arerage answer to my 
qu^ions. The entrance to the care is about twice as high 
as a man, and is in a small shallow basin of rock and grass. 
The floor is level with the entrance, and the roof rises 
inside to a good height. In shape it is like a Continental 
bread-oven ; and at the time of the maire’s visit, the floor 
was a confused mass of ice and stones, the former com- 
mencing at the very entrance. There was no ice exc^t on 
the floor, the area of which might be as large as that of the 
surface of the ice in the G-lacidre of Grand Ann. No pit 
was to be seen, and not a drop of water. Snow could have 
drifted in easily, but they saw no signs of any remaining. 
If this account be true, especially with respect to the posi- 
tion of the entrance and the horizontal direction of the 
floor, I have seen no glacidre like it. 

We descended for a time through fir-woods, and then 
again down steep and barren rocks, till we reached the 
sharp slope of grass which so frequently connects the base 
of a mountain with the more civilised fqrests and the pas- 
turages below. The maire led us for some distance along 
t he top of this grass slope, towards the west, skirting the 
rocks till they Irecame precipitous and lofty, when he said 
We must be near our point. Still we went on and on wiGi- 
out seeing any signs of it, and our guide seemed in deqmir; 
and 1, for one, entirely gave up the third cave to the same 
fate as the second, and became very sulky and remonstra^ 
rive. The entrance to the glaci^e, the nudre told us, was 
u hole in the' face of the highest rodt% 3 or 4 yards only 
above the grass ; and as we had now reached a part of the 
mountain where the rock sprite up sm<x>th aiul high, and 
we could contunand the lhoe,andyet ssewnothio^til# 

schoolmaster oauM over to my aide, and told the ma^|ip[. 
was a butabt^. However, we were ihm wd^ a^fevy#^ . 
of the dethted spct^'-and' hhlfra^doaeo stsph 
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nnall ehtmvaf^ down which a strong and icy current of 
wind hlew. The maire shouted a shout of triumph, and 
climhed the ; and when we also had done the 

necessary gymnastics, we found a hole &cing almost due 
north, all within being dark. The current blew so deter- 
minedly, ^t matches were of no use, and I was obliged to 
seek a sheltered comer before I could light a candle ; and, 
when lighted, the candle was with difficulty kept from being 
blown out. No ice was visible, nor any signs of such a 
thing, — ^nothing but a very irregular narrow cave, with 
darkness at the ferther end. As we advanced, we found that 
the floor of the cave came to a sudden end, and the dark- 
ness developed into a strange narrow Assure, which reached 
out of sight upwards, and out of sight below ; and down 
this the maire rolled stones, saying that there was the 
gladdre, if only one could get at it without a taurnedu. 
Considering the persistency with which he had throughout 
declared that there was no possible need for a rope, I gave 
him some of my n^ind here, in that softened style whicli 
his official dignity demanded ; but he excused himself bv 
saying that the gentleman who owned the glacidre, and 
extracted the ice for private use only, was now living at 
his summer ch&iet, a mile or two off, and he, the maire, 
had felt confident that the toumeau would have been 
fitted op for the season. 

On l^ing a candle down from the termination <»f the 
floor, we found that the perpendicular drop was not 
more fiian 12 feet, and from the shelf thus reached it 
seemed Terypondble to descend to the fiirtiter depths of 
thefimnee; Imtl had become so soeptica!, that 1 persisted in 
asserl^tlHihtlMrewas no ioa below. The midre’s numner, 
also, waa -and I saspectad that the cold ewtrent of 

air bad «n|^l|«;^toce to be called a (da«^ ndth any 
<rthar4lM&MMi^^.^pattoftiMeaya. Ofliltlidtigwaa 
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evident, — no snow could reach the fissure. M. M4tral wat 
determined that 1 must not attempt the descent, pointing 
out, what was quite true, that though- the fidl was not great, 
there seemed no possibility of getting back up the smoott 
rock. His arguments increased my suspicions ; so, leaving 
all apparatus behind, I dropped down to join the candle 
rather hoping to have the satisfaction of sending them of 
for a rope, in case I could not achieve the last few feet ii 
returning, and knowing that there was no danger of th( 
fate which once threatened the chamois-hunting Kaisei 
Max.* 

The drop turned out to be a mere nothing, and, taking 
the candle, I scrambled on, down the sloping floor of the 
fissure, towards the heart of the mountain, expecting every 
moment that my further passage would be stopped by solid 
rock. But, after reaching a part so narrow that I was 
obliged to mount by both sides at once in order to get past 
it, I found a commodious gallery, opening out into a long 
and narrow and very lofty cavern, still qnly a fissure, the 
floor of which continued the regular and rapid slope down 
which I had so far come. A short way farther down, an 
opening appeared to the left ; and I turned off the main 
piissoge into a horizoutal gallety or chamber, with a flooi 
of ice resting on rock and stones. This chamber seemed 
to be 3 or 4 yards wide at the enftance, narrowing r^^- 
larly to 4^ feet. It was 40 feet long, and at the fiwther 
end, which would not have been visible from the entrance, 
on account of a e%ht bend in the ice-gallery, even if 
there had been any liglfl^ it was closed by an ice-cascade 
7 yards hig^r and 4| feet broad at the bottom. The ice 
of much of this cakc^ was so deur, that I saw the rock 

* I fSsa wdd Mtsd w 

whMt aaertW eniqpwm Aaiiaer cif his life inUw 
Amyolak Aub. ft, ee.}" 
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upon which it rested, or in some parts did not rest, quite 
plainly, and the large air-cavities in the structure were 
beautifully shown by the richly-coloured rock behind. 
None of the current which we had observed above, and 
which h|ui nearly baffled my protecting care of the candle 
durui|ij,t||li» descent, came from this gallery ; but I find it 
written in my notes that the gallery was very cold. Tliaw 
was going on, rather rapidly ; and the water stole out by 
the entrance, and ran down the main descent, over ice and 
among rocks, into the farther darkness. 

When I came out again from this gallery, I mounted 
the slope towards my companions, and tried to tempt them 
down. The maire felt himself to-be too valuable to bis 
country to be lightly risked, and declined to come : but 
Eosset took a- bold heart, and dropped, after requiring 
from me a solemn promise that I would give him a back 
for his return up the rock. We visited the gallery I had 
already explored, and, as we stood admiring the cascade of 
ice, a skilful drop of water came from, somewhere, and 
extinguished our only candle. My matches were with the 
maire; and 1 was equally sure that he would not bring 
them down to us, and that we could not go up to fetch 
them without a light. Eosset, however, very fortunatoiy, 
had a box in his pocket for smoking purprates ; and we cut 
off the wet wick, and cut down the composition to form 
another, and so contrived to light the caudle again. While 
we were thua.|mgaged, I chanced to look up for a moment, 
and saw far above our heads a small opening in the roof, 
throc^ whjWi a few rays of light entered from the outer 
wm'ld. It xnw so very far above ns^ that the uncertain rays 
were tefore they got down to our level, being 

absorbiBd itt t^varsol darkness and being in fact 
cktlM* tnggiilil & tidbte even at ^ir 

who have been at Laaterbiwoh^.:l& a very dry 
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season, will understand how these rays presented the ap- 
pearance of a ghostly Staubbaoh of unreal lighh We must 
hare been at an immense depth below the surface in which 
the opening lay ; and if there had been a long diyr before 
us, it would hare been curious to search for till fissure 
above. Sir Thomas Browne says, in the 
‘ Conceire light inrisible, and that is a spirit.* 'We very 
nearly saw a spirit here. 

The descent from the mouth of this chamber to the 
deeper recesses of the mala fissure was rery rough, but was 
speedily accomplished, and we reached a point where solid 
rock stopped us in faoe ; while, to the right, a chamber 
with a threshold of ice was risible, and, to the left, a dark 
opening, down which the descent appeared to continue. 
From this opening all the strong cold current came. We 
took the ice-chamber first. 

The entrance had evidently been closed till very lately 
by a large column of ice, and we passed over the debris, 
between rock portals and on a floor of solid grey ice, into 
a triangular care of any height the imagination might 
clioose to fix. The entire floor of the care was of ice, 
giving the impression of infinite thickness and firmness. 
A little water stood on it, near the threshold, so limpid 
that we could not see where it commenced. The base 
of this triangular floor we found to be 17 feet, and its 
altitude 30 feet ; and though these dimensions may seem 
comparatively small, the whole efifect of thtt^ok mass of 
ice on which we stood, with the cascades of ice in the 
comers, and the ice-figures on the walls, aiifl the three 
sides of the care pasmng up into dieer darkness, wsi 
exceedingly striking, situated^ as It/aQ was^ so deep doana 
in the bowels of the earth. The original ffistranee to ^ 
fissure, at the top (d* tiie ok 0 mmfe, watv as.haaJim 
at the baee of ia<3n^ -|aid we had desoexii^. t^ 
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&lamge light thrown upon the nmtter bj the mall hdJe 
oweAead, through which we had seen the day struggling 
to force its way into the cav^, we should have been sure 
that we were now at an immense distance below the sur* 
face. comer of the cave was occupied by a broad and 
solid-looking cascade, while another corner showed the 
opening of a very narrow fissure, curved like one of the 
shell-shaped crevasses of a glacier. Into this fissure the 
ice-floor streamed; and Ross^ held my coat-tails while I 
made a few steps down the stream, when the fall became 
too rapid for further voluntary progress. I let down a 
stone for 18 feet, when it stuck fast, and would move 
neither one way nor the other. The upper wall of this 
fissure was clothed with moss-like ice, and ice of the pris- 
matic structure, — with here and there large scythe-blades, 
as it were, attached by the sharp edge to the rock, and 
lying vertically with the heel outwards. One of these was 
1 1 inches deep, from the heel to the rock, and only one- 
eighth of an inch thick at the thickest part. 

The angle occupied by the cascade or column was flu? 
most striking. The base of the column was large, and 
apparently solid, like a smooth unbroken wiiterfull sud- 
denly frozen. It fitted into the angle of the cave, and 
completely filled up the space between the contigiuais 
walls. I commenced to chop with my axe, and before 
long found that this ice was hollow, though very thick; and 
when a siAdent bole was made for me to get through, 1 saw 
that wiiat Hkd looked like a column was in truth only a 
curtaiti of ice bung across the angle of the cave. Within 
the euitaiU icj^oor still went on, streaming down at 
last into a fliiwe Something like that in the other comer. 
Tbe eurtajbv^ law|iftkat I was obli^ fo Ai on the 
iec kMid# a&et a focitor two of 
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the slope towards tiie fissure became tufiSeientiy great to 
require steps to be cut. The stream of ice tamed round 
a bend in the fissure, very near the curtain, and was lost 
to view ; but Bosset stood by the hole through which I had 
passed — on the safer side of it — and despatched blocks of 
ice, which glided past me round the comer, '«iid went 
whizzing on for a long time, eventually landing upon 
stunes, and sometimes, we fancied, in water. It is very 
awkward work, sitting on a gentle slope, of the smoothest 
possible ice, with a candle in one hand, and an axe in the 
other, catting each step in front ; especially when there is 
nothing whatever to hold by, and the slope is sufficient to 
make it morally certain that in case of a slip all must go 
together. Of course, a rope would have made all safe. 
When I groaned over the maire’s obstinacy, Bosset asked 
what could possibly be the use of a rope, if 1 'were to slip ; 
and, to my surprise, I found that he bad no idea what 1 
wanted a rope for. When he learned that,’had there been 
one, he would have played a large part in the adventure, 
and that he might have had me dangling over an ice-iall 
out of sight round the comer, he added his groans to mine, 
and would evidently have enjoyed it all very much. At the 
time, he was prudent, and, as each block of ice made 
its final plunge, be told me that was what would happen to 
me if I went any farther : and, retdly, the pictures he drew 
of deep li&es of icy water and jagged pointe of rock, 
between which I must make my chokiftM|Qi|i|i|%i|ie, were 
so tmpleasant, that at last I dedsted, and pudbGiliiiayaelf up 
backwards, still in a sitdng posture oifilinglHlbset juid the 
maire the worst namet| I could feel in uang. On 

the way, I found one of the lilge W9^.fi!eB which we Imd 
seen in the Olaci^ of lA'4enoliihr4 hi the Lowei 
Glecldre of ^ Prd 

:$ieset now told me he a6^1d be eoi^ 
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longer ; but, after a little pr^ure, and a declaration on my 
pact that he should not hare a candle for going up agiun, be 
eonsmted to remain with me while I explored the remain* 
ing chamber, the lowest of all. This chamber may be 
called a continuation of the main passage. It is of about 
the same width as the highest of the three chambers, and 
' the floor descends rapidly, the cold current of air becoming 
very strong and bitiag as we penetrated into the darkness. 
As the Genevese aaixms seemed to believe in ' cold cur- 
rents ’ as the cause of undergroutid ice, 1 was natrirally 
anxious to see as much as poarible of the state of this 
gallery,, from which every partida of the current seemed 
to come. We very soon reached a narrow dark lake, and, 
exclaitningithat here was ice again,.! stepped, not on to, 
but iato ijh' found that it was water. When our 
solitaiy canjlla was brought to bear upon it, we saw that 
it was so eiear as not in any way to impede our view, 
producing' pithm’ the effect of slightly-clouded spectacles 
upon tbiB stones at the bottom. This lake filled up the 
whole breadth of the gallei^, here perhaps 4 or 5 feet, and 
rapidly passed to the depth of a yard ; but for a little dis- 
tance there were unstable stones at one tnlge, iuid steps in 
the rock-wall, by which I could pass on still iato the dark- 
ness, supported by lln alpenstock planted in the water. 
The Client of cold air blew along the surface of the water 


from die 


^&er eif9tremity of the gallery, ii^^tever tlmi 
our eyes could reach, we sw nothin!; 
iiP^limBel of water, with its precipitous sidi .s 
> If sight It might have lM.‘en passible 

I |iM|Nifl|lKliMMgie fashion, with one h.niiri and 


one Ibol^ en 
bittMiy 

in aoceding to Itooie^ 
Hich b ttdiifl^ Hw 


4 but ak- foil would have been so 
d: I viade a show of eondescension 
p||||Q|||ji|(('tfaat I would not attempt 
e%rse« of my return to the rocks 
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where he stood} I involuntarily &thoined the depth of the 
lake, luckily in a shallower part, and was so much struck 
by the coldness of 'the water, that I left Bosset wUh the 
candle, and struggled up without a light to the place .where 
we had left the maire, or rather to the bottom of the drop 
from the entrance-cave, to get the thermometer. The 
maire was sunning himself on the rock,- out of reach of the * 
cold current ; but he came in, and lekdos^ the case, and -I 
quickly rejoined the schoolinaster. ’4t first, it w:ould have 
been impossible to move a||out without a light ; but qur 
eyes had now become tdl Borneo extesA accustomed to the 
darkness, and I had leai^^ the difficulties of the uray. 

When the thermometers were suspended in (he water, 
Bosset asked how long (hey must stay there. I rashly 
answered, a quarter of an hour ; on which^e.deipanded in- 
dignantly whether 1 supposed he meant toahi^^in thai>col4 
for a quarter of an hour. He had now the etoidle in his 
own possession, and I was propped on a and an 
alpenstock in the lake, so 'he turned to go,. vo^i|j^ that 
he would leave me alone in the dark if I did not come out 
at once.' There was -no help for it, as the thermometer 
would have been of no use without a candle, and a step-in 
the dark is not pleasant whmi all* around is water, to 
slowly drew up the fhermometei;4ui(p <read 33 *- F. |n 
nmkiug final arrangemoats for departure, I let it li^in the 
water seconds longer, but 

llo8(4t:«il^!%not stay a moment longei6toid||B|» 
to be cdplimt with that reirali He made nilPf^nl^ easy 
about the matter, ai^ said we must toe 

evening 1 heard him telling toemiri||i|||n 
(he wonders he had scdsaed, hir j||p|P^ cinretrfor his 
neck, was a take of dl^^S^ceeae, thoc^ i^ 

temperature 
Among the 'stettto 
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bere and there patches of a fiirrj'sort of ice. I ha^e often 
watched the fuzing of a rapid Scotch stream, where, in 
the swifter parts, the ice forms first at the bottom and 
gradually creeps up the larger stones till it appears on the 
surface, and becomes a nucleus, round which pieces of float- 
ing ice collect; and the substance in the glacidre-lake had 
* exactly the same appearance as the Scotch ground-ice. 
But it could not be the same thing in reality, for, as far as 
I understand the phenomenon of ground-ice, some dis- 
turbed motion of the water is necessary, to drive down 
below the surface the cold particles of water, which become 
ice the moment they strike upon any solid substance shaped 
like fractured stone ;* the specific gravity of freezing water 
being so much less than that of water at a somewhat higlier 
temperature, tha^ without some disturbing cause it would 
not sink to bottom.f So that it seems probable tliat 
the ice at the bottom of the lake was the remains of a 
solid mas% of which the greater part had been converted 
into waiter some warm influence or other. We noticed 
that a little water trickled down among the stones wliit.li 
formed the slope of descefit into the lowest gallery, so tliat 
perhaps the lake was a collection of water from all parts t>f 
the various ramifications of the fissure, W'hence came the 


icy wind, it is impossible to say, without further explore*- 
tion. It was satisfactory to me to find that the^ ‘cold cur- 


rent’ of th^^OenOTese mvam was thus with 

watec#i|9i^ Iki the only cave I bad 

detecti9<4|^ appreciable extMi^he ctu - 

of Monthly being of a totally differ- 



Witkatit 

fctM M A dKTpddiDte if^ fomiag Sr»t un tic* 


of t!i0 eKjritnL 

t Water attaisa iCi ittaiibva lOf gtweiiy nt 40^. Bulow it 
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When we reached the final rock, in ascending, I offered 
Bosset the promised back, but he got up well enough with- 
out it Before leaving the entrance-cave, we inspected the 
thermometer which we had left to test the temperature of 
the current of air, and, to my surprise, found it standing 
at 48®. W’'e saw, however, that it had been carelessly propped 
on a piece of rock which sheltered it from the influence of 
the current, so I exposed it during the time occupied in 
arranging the bag of tapes, &c., and it fell to 36®: whether 
it would have fallen lower^ the impatience of Bosset has 
left me unable to say. If I can ever make an opportunity 
for visiting the Mont Parmelan again, I shall hope to take 
a cord, in order to investigate the mysterious comer of the 
triangular chamber; and I shall certainly make myself 
independent of shivering Frenchmen while I measure the 
temperature of the lake and the current We met a 

man outside ^ho said that he was employed by the owner. 
Mi de Chosal of Annecy, to cut the ice ; he h&d4leen down 
three times to the lowest gallery in different yeais^ in the 
(Mid of July, and had ahvays found the same collection of 
water there. The glaci^re, he told us, was disoofrfted 
about thirty years ago. 

The^^aire had basked in the sun all the time we were 
d<>wa below, and he expressed himself as much pleased 


that we h%d fouod so much to interest i», in spite of the 
mis<wlti|||*a&<Hir effort to reach the second We 
Hot oft «|h| ^e steep grass at a 8cramb]ii|P!ild|{tg run, 
against I was speedily obliged to pro^ri^ Id^laining 
tiiat a certain ugly inflammation above '^ee was, 

liccoming worse every other step, anj^||ii last 

three days longer, ft would be as welTiilfe hudi<wW'*^i!liey 


saw the force of this njgiinBing, and 'we desMnded witlr .. 
much gravity till we eaxnir ^ of the 
half an hour off, when' out that he 
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sapper, and rushed off at an infeotioos pace down the 
remainder of the mountain-side. 

We reached the Maine at six o’clock, and sat down at 
once *to eat something.* The first course was bread and 
kirsch; and when that was finished, six boiled eggs appeared, 
and a quart carafe of white wine. These haring vanished, 
their place was tal^en by a dish of sodden cabbage, and 
another quart of wine; but, to save the credit of the maire 
and the schoolmaster, I will not say bow often the former 
functionary descended to the cellar with a quart pitcher, 
with increasing impetuosity. Next came a dish of onions, 
with a pretence of mange-tout, broiled brown after boiling, 
and served in a compound fat ; and then haricots with a 
like condiment, and with a flavour reminiscent of the 


previous course. There was some talk of a pmdet ; hut the 
bird still lived, and the talk came to nothing. The dinner 
ended with the h^cots, and we then relapHid into dessert, 
namely, Igtyd and kii0eh*>i^' The mayore8»%Me in with>;t|ie 
dessert, on thee a^M the bench, bdlow and 

the bread-tin, eatiqg ^|MjM|ttning onions off the dish with 
the spoon of nature, 

Daring one of the midre’s frequent visits to thereellar, I 
propounded a question to the schoolmaster 
puzzle^nae for some time: Was I to pay 
M. Bdilll said that it was certainly n|||w||^|||H 

took ThW'T accordingly dkl, wheiT^W^^^^Kthe 

it iriij||||^^Hpill||p~-the pleasure he had exp^eiieed in 
aooaSH^^Mi^ .bad already fully recompensed him ; 

^ f^c^burse him for that which I had 
^ reasonable, and in jdl cases 
ooiit^ " 'l ealdiditsid Miib'&e dinner and wine wld)^ 
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had fallen to xny share would be dear at a franc^ and the 
day’s wage of a substitute to do the maire’s n^lected work 
could not come to much, so I boldly and unblushingly gave 
that great man four francs, and he said regretfully that it 
was more than enough. To his son and heir — the identical 
boy who bad brought the ring of bread up the mountain to 
the chalet where we lunched — I gave something under 
twopence, for guiding me across two doubtful fields into a 
beaten track, and he expressed himself Os even more con- 
tent than the maire. They bofli told me that it was 
impossible to miss the way ; but I imagine that I achieved 
that impossibility, as I had to walk through two streams 
in the deepening twilight, and the prevailing fear of water 
in that region is very considerable. 

The aviherge at Thorens to which the maire had recom- 


mended me, sis being the be8t> and k^t by a personal 
friend of his«jl|^ the sisn d la Parfaite Union. The entrv 


friend of hisj^jl^ the sign d la Parfaite Union. The entry 
wllr bp, the kitdheci!, and throiu^^^e steatn odour of 
onioi£^''{&umi^^^t^ by one oil-lat^^I saw the 


guesWoom filled with dress, while two 

fiddles played each its own own time. Sfothing 

S >i M. the Machhe o^ Aviernoz gained 
id, for a bed, I was obliged to stretch 
lat exalted personage tO |j|l^ very 

^n my note-book, th(^ J^^migbt 
ired to be of thfit^ieulia^ mental 
B^Yorksbire peaa«M|||j|j|^^ a 
’ or *not plumb.* the 

other l^d, in» one of thoae neat, 
of whom Wonders how they eTeif'canUj^^^Hniu^ 
th{ck-li|^ped and blear-eyed men* Betw8^^|HHI^fe&> 
formed me that if I did not,obje(A to 8haie'a<o|||pfoii^ 


bttdcenin; (dihei|wiier;;;4Mn 


I^Kribinga 
iii on the 


O W Bg 
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whether they meant half a bed ; but they said no, that 
would not be necessary at present; andlaccepted the offered 
moiety of accommodation, as it was now seventeen hours 
since I had started in the morning, and I was not inclined 
to turn out in the dark to look for a whole room elsewhere. 

The stairs were a sort of cross between a ladder and 
nothing, and when we reached the proposed room a large 
mastiff was in possession, who would not let us enter till the 
master was summoned to expel him. The furniture con- 
sisted of a table and five chairs, with no bed or beds. On 
the chairs were various articles of clothing, blouses and 
garments more profound, belonging probably to ineinbers 
of the party below ; and on the table, a bottle of water and 
a soup-plate, the pitcher and basin of the house. It was n 
mere slip of a room, with two diamond-shaped holes in one 
wall, whose purpose I discovered when my guide opeueil a 
papered door, in which were the holes, mid displayed two 
beds foot to foot in annlcove. One of th^, she was sure, 
would be too short fo]ypia,<lmt she feared I must be satisfied 


with it, as the ot]p||iH|fli|||bch broader and would there- 
fore bold the two ^ I asked, and 

was told that two penaionnairea lived in this room; hut 
they were old friends, and for one night would sleep in 
the same bed to oblige monsieur. The ideas of !^aiw||^'ahd 
breads in connection with the beds 
from my )£sad by the &ct of their 
mined that if the two pemiormairett oocupiiad f^tnie, the 


oth^ should unoccupied. ^ 

things a little; 1 struggled Uie 
8teft«^||||^tt^ ot<dered coffee and bread in a little room, 

assembly with the d^dles in the 
. -head waifress, bmy as she found 
tiben to an open window nedr wb<«e 
i sid» nude friend sitfiii^ outside in 
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dark : indeed, she did more than talk, and people had to 
rattle their glasses very hard before they could make her 
hear. From her I learned that this vas a marriage party 
which had arrived ; and when I asked why th^ did not 
dance, as the fiddles were engaged at that mommit with 
unwonted unanimity upon dance-music, she gave me to 
understand that these were not people of Thorens, but only 
a party from another village, making the evening prome- 
nade after the wedding: from which* it would seem that it 
is not the etiquette for people to dance under such* cir- 
cumstances, except in the home village. They sat round 
a table, men and women alternately, with their hats on, 
and with glasses before them. The bride and bridegroom 
were accommodated with a bench to themselves at the head 


of the table, he likewise with his hat on, and with a pipe 
in his mouth, which, seeing that he was a demonstrative 
bridegroom, one might have supposed to be an incon- 
venience. He managed very well, however, and. every one 
seemed contented : indeed, ther' ^ipi^nust, I think, be held 
to be no difficulty; for the Ipaoked, and yet, to 

judge from appearance%'lfaib|;|iiir',,4Pp^ of as many 
marriages as there were couples in tiie rimin. The unruffled 
grarity, however, and ^the apparent want of zest, both in 
giri|^ and receiving, which characterised the proceedings 
to, led me to suppose that it m^t be 
only a psH'of tfab etiquette, and so meant notfflng serious. 

Betvflain 4^ and eleven the fiddles ati^c the party 


vanished, end I went up-stairs more dettoa^ed than ever 
not to.^!li«ch a bed, after my experience o£||^ room below. 
Hiree chairs were speedily arranged betwc^^^ilisdile .and 
wall, and on these I lay and tried to 
chairs were populous, as I had found b6leu^;i^ 


impcerible. Moreovi^s^^erdef^t 
the rooiUy to arnmge ab^ his biieMpih 



fenned the ke of 

ao Ait the ^[ora nonaabeial On them ms inviiiU^ 
and tll« golkuit nnde^ the inqMroBBon that there was 

ao one in the nom»aiiiDreed his aigummts oilier than 
ccmTontional means. Bat military lips, whm applied per- 
smudly, proved to be a rhetoric as unsoccessfal as military 
words. The maid was platonic, and something more than 
platonic; and the hero got so much the worst of it, that he 
gave np the battle, and changed the subject to a conscript 
in his charge, who had locked himself in his bed>rooin and 
would not answer. How was he to know whether he had 


the conscript safe ? All this lasted some time ; and when 
they were gone, one of the pemioniiaireB came in. With 
him I had to fight the battle of the window, which I had 
opened to its farthest extent. After be bad got over the 
first surprise and shock of finding me on the chairs instead 
of in the bed, for whdsjtcm&rtl^l^udied enthusiastically, 
he became confident twtHiiimB Wrely out of complaisance 
to him and his comhilb thlt I had opened the window, 
and assured me that thi^ really did not care for fresh air, 
even if th^ could feel the difference in thealcov<^ which iu> 
declared thq^ could not. As soon as tbiA ^marrmgpd to 
my aatisfiictkm, the other pemionmire »me in, and with 
him^ the lytHe was foi^bt with only half success; for he 
aksed one side of the window. Me was a 
penMannaire, and shied his hoots into 


the room before th^ were posed to his 
saitli|M^o#y Air as I conld tell, the removal of the 

end nndreiHiiig ^er of thmn 
ilWtidlcit in the ah;ov^ 
«# jpi'Me hed. Ih^ aid 



MM, MM taU!^ ^ 8^ 

wIiaiuti<mcibetom 7 aid,aiM I Madaqi; but&eedget 
a! the rodl-bottomed ohain speedily hecune 8o aharp that 
a'^recambeatpoatnre ceased to be possible, and I sat dozing 
on one chair. A little before foiir o’clock, tiie noisier nuin 
got up to look for his boots; and as the firiMids continued 
their discussion, I also turned out and miule for the nearest 
stream, where 1 bathed in a rapid at half-past four, to 
wash away, if possible, the horrors of the night. 
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CHAPTER XII. 

THE OLACIIrES OF THE BREZON, AND THE TABLET OF 
BEFOSOIR. 

The bill alaPanfaite Union was as small as the accom- 
modation at that auberge, and it was an immense relief to 
get away from the scene of my sufferings. The pjith to 
Bonneville lies for the earlier part of the way through 
pleasant sceneiy; and when the highest ground is reached, 
there is a lovely view of the Lake of Geneva, whicli may 
be enjoyed under the cool shade of a high he<lge of trees, 
in the intervals of browsing upon wild strawberries. But 
after passing the curious old town of La Roche, two hours' 
walk from Thorens, the heat and dust of the dreary high 
road became insupportable; and no pfjdestrian who under- 
takes that march with a heavy knR|MfK;k, under a blazing 
noonday sun, will arrive at Bonneville without infinite 
thankfulness that he has got through it. The mad is of 
the same character as that between Bonneville and Geneva, 
and ihat will sufficiently express its unpleasantness in 
baking times of drought. 

The Gladdre of the Brezon lies at no great distance from 
Bonneville-^ierhaps not more than four or five inih« to rhe 
elevation' is more than 4,000 feet, and the 
Itoep. The Glacidre of the Valley of Reposoir, 
a main road between Bonneville 

at the village of Sdonzier, is considerabiy 
hiil^P^ wMi ^mbihg -is necessary in vimting 

it ^Whea- 1 arrived at Bonac^% the ifhole mass of 
EMra&tahM in whkb these caves lie was iiiiy(de|icd in thick 
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dark clouds, and the faint roar of thunder reached our ears ' 
now and then, so that it seemed useless to attempt to 
penetrate into the high valleys. Moreover, I was due for 
an attempt upon Mont Blanc in the beginning of the next 
week, and an incipient bilious fever, with a painful lame- 
ness of one leg, warned me that my powers were coming 
to an end, and that another day such as the last had been 
would put a total stop upon the proposed ascent ; and so I 
determined to take the fever and Che leg to Geneva, and 
submit them to medical skill. This determination was 
strengthened by the exhortations of a Belgian, who called 
himself a grand amaieur dea motUagnea, on the strength 
of an ascent of the Mole and the Voiron, and in this cha- 
racter administered Alpine advice of that delightful descrip- 
tion which one meets with in the coffee-rooms at Chamouni. 
This Belgian was the only other guest of the Hotel des 
Balances ; and his amiability was proof even against tlie 
inroads of some nameless species of vin mouaaevx, recom- 
mended to me by the waiter, which supplied mal-d->propoa 
wine-sauce to the tataSm dishes from which the Belgian 
Wivs making his dinner, and did -not leave his face and 
wmstcoat free from stain. He bad-l^t one remark to make, 
however wild might be the asser^ns advanced from the 
Englishside of the table, * Vcrtia avez miaon, monsieur, vous 
avez parfcdbte-meni raiaonP It is not quite satis&ctory 
to hold the same sentiments, in every small particular, with 
a man who clips bis hair down to a quarterdUfan inob,.i^ 
eats haricots with his fingers ; but it was im^pMbh|||ll^||||d 
any subject on which he could be roused- to diss^tidioei. 
This phenomenon was explained afterwards, M ha- 
formed me that he was a flannel-merohont travellip^jwifih 
samples, and pointed out ^hat was only too true, 
that the English mott)i|^*8 coat was no longer W 
called a coat, " ' i:. ' ^ r V-. ’ 



:PP^=iriaeh is to be ibuiid Itt-liie mO. Unanmm 4t 
'likiiiMf* M. Pictefc left Geneva in the middle of July 
to vint Gie caves, bat found himsdf ao much knocked 
np bgr the drat day’s vwk, that be srat on his grandson to 
the Glaciire of the &eson, and gave up the attempt him- 
self. The young man it to be of small dimensions, 
30 feet 25, with l^eight of 10 or 12 feet The 
ice on the floor was bi^eved by the guide to be formed 
in sarnfmer only, and was placed too irregularly to admit 
of measurement Calcareous blocks almost choked the 
entrance, and an orifice in the shape of a funnel ad- 
mitted the snow freely from above, and was partly filled 
with snow in July. Cold currents of air proceeded from 
the rocks in the neighbourhood of the glact^re, giving in 
one instance a temperature of 38°’75, the tempemture 
in the shade being 51^ Within the cave, the temperature 
was 41*. 

M. Morin visited this gli^re in August 1828. He 
describes it as a sheltered hole, in which the snow collects 
and is preserved. 

M. Thury examined it in August 1859, and gives thu 
feme account He, too, found the current of air which the 
younger Pictet discovered, but in the cave itself the air 
was prafectly still. 

It was de/eAff then, no great loss to miss the Glaci^re of 
t^ |iii^that on the Mont Vergy, in the Valley of 
r, aiqpsara to be much more interesting. Professor 
Fkfsi ftwu^ btoself sufficiently strong after a day's rest 
to jpMS im% SkSmdetf and up the Talky of Beposoir, 
aeo^paaiad l^* the well-known, guide Umoth^, whot» 






bobmioal dWailillfNiiitf Iw petf^ H« 

liad emiditofod HM. K«eker and CoIIadw to the 
in 1807, and believed tibat no amqmi bad rinoe aeen it 
The rooks are all calcareous, vrith large blocks of<ierratio 
granite. The glad^ lies about 40 minutes from the 
Ch&let of Montarquis, whence its local name of La grm$ 
Ccm de MoiUoerqui$. Before reaching it, a spacious grotto 
presents itself, once the abode ^ coiners: this grotto is 
cold, but affords no ice, and f^’it M. Morin found a 
narrow fissure, leading into a cjibular vaulted chamber 
15 feet in diameter, in which stoo^ a solitary stalagmite 
of ice 15 feet high. 

The entrance to the glacike itself is elliptical in shape, 
43 feet broad at the base, and the cave increases in size as 
it extends farther into the rock, the floor descending gently 
till a horizontal esplanade of ice is reached. This esplanade 
was 66 feet by 30 at the time of Pictet’s visit, deeper in the 
middle than at the sides, and mounting the rock at the 
ferther side of the cave ; ikl(|c was a small stalagmite at 
one side, but that would seej|pi to have been the only orna- 
mentation displayed. The temperature was 34®'7, a foot 
above the ice, and 58** in the external air. Timothto had 
been in the glacidre in the previous April, and had found 
no ice, — nothing but a pool of water of considerable depth. 

M. Thury, in August 1859, found two sheets of ice to 
the lowest part of the cave : one, nearly 50 feet long, was 
partially covered with water ; the other, presenting an area 
of alwut 14 square yards, showed more water 'stills^ltt^' 
were no stalactites and columns such as ]l£ Moil^na 
found in August 1828, nor even fihe low stidagmite 
Pictet saw to 1822> The summers of 1828 and'1859.toBito 
exceptionally hot, aod this ^ has been hdd to accoj Ajh r. 
the smaller quantity to those yearn , 

found the cold d»e.to to be comideriiijbj y :^^ 
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than l^F./ and he and M. Morin both fixed the general 
temperature of the cave at 36^*5 ; they also found a current 
of air entering by a fissure in the lowest part of the cave, 
but it did not disturb the whole of the interior, for in one 
part the air was in perfect equilibrium. M. Gampert,f in 
the summer of 1823, found a strong and very cold current 
of air descending by this fissure, along with water which 
ran from it over the ice ; he believed that this was refri- 
gerated by evaporation, in passing through the thickness 
of the moist rock. % 

Two peasants visited this cave three times in the winter 
season, viz. on October 22, November 26, and on Christmas 
Day; and one of them, by name Chavan, drew up an ac- 
count of their experiences, which was read by !M. Colladou 
before the Soclete de Physiq^teet d^Hintoire Xnt. de 
in 1824.J The peasants found very little ice in columns 
at the time of the October visit, and there were signs of 
commencing thaw. The thaw was much mon? pronounced 
in November, when the ice had nearly disappeared even 
from the lowest parts of the cave, and they found the air 
within quite warm. On Christmas Day they had groat 
difficulty in reaching the glaci^re, and narn>\vly escaped 
destruction by an avalanche, which for a time dett xred them 
from prosecuting the adventure : they persisted, howe\ f-r, 
and were rewarded by finding only water where in summer 
idl was ice, and a temperate warmth in the caw. Tluy 
observed that the roof bad fissures like chimiioys. 

account was so circumstantial, that tlie <iidy flujig 
to attempt an explanation of the phcDcmu na rr- 
p(»ted, , ^<^1^ explanations have not been wanting. 

But Mr was not quite «itisfied, and bo determined 
to tteit the ittve in the winter of 1860-1. Accordingly, 

* Less thill C., hi mys. 

^ t Vnh* d§ Vtemihxe S&n^ t xiv* dpc. 

t 1 .& 
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accompanied by M. Aadr4 Qindroz, who had already joined 
him in his unsuccessful attempt to reach the Glacidre of 
the PrS de S. Litres, he left Geneva on the 10th of 
January, and slept at the Chartreuse in the Valley of 
Eeposoir. As the party passed through the village of Pra- 
long du Keposoir, the peasants told them with one accord 
that they would find nothing but warmtb and water in 
the cave; but when M. Thury asked had any of them seen 
it themselves, they were equally tuudiimous in saying no, 
explaining that it was not worth ^yone’s while to go in 
the winter, as there was no ice to be seen then, — a circular 
line of argument which did not commend itself to the 
strangers. 

At the very entrance of the grotto, they found beautiful 
stalactites of clear ice; and here they paused, till such 
time as they should be cool enough to enter, for the 
thermometer stood at 70° in the sun, and their climb had 
made them hot. On penetrating to the farther recesses of 
the cave, where the true glacidre lies, they found an abun- 
dance of stalactites, stalagmites, and columns of ice, with 
flooring and slopes of the same material : not a drop of 
water anywhere. The stalagmites were very numerous, 
but none of them more than three feet high ; some of the 
staliwtites, fifteen or so in number, were six or seven feet 
long, and there were many others of a smaller size. M. 
Thury was particularly struck by the milky appearance 
of much of the ice, one column in particular resembling 
porcelain more than any other substance. This ^is 4' ^ot 
unusual character of the most beautiful part of the decofa- 
tions of the more, sheltered ice-oaves, as for instance tibe 
lowest cave in the Upper Glacis of the Pr6 de S. lavres { 
the white appearanee is not due to the presence of sir, 
the ice is transparent' and sad Ae 

eye Is unable to detect bttb&ito or intemsHssurea. 
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The temperatures at 1.25 P.iCt and 2.12 p.h. respec- 
tively were as follows: — In the sun^ between 3 and 
4 feet above the snow, 72^*1 and 70^*5 ; in the shade^ 
outside the cave, 36*’*7 and 35^*8 ; at the Observatory of 
(Geneva, in the shade, 27^*3 and 28^*2, having risen from 
24^*5 since noon. In the cave, 1 foot above the surface 
of the ice-floor, the thermometer stood at 24^*8 ; and in a 
hole in the ice, some few inches below the surface, 24^*1. 
In the large fissure, which has been already mentioned as 
the source of the summer currents of air, the temperature 
at various points was from 29®%3 to 27®*5. The circum- 
stances of these currents of air were now of course changed. 
Instead of a steady current passing from the fissure into the 
cave, and so out by the main entrance into the open air, 
strong enough to incline the flame of a candle 45^, M. 
Thury fouAd a gentle current passing from tlie cave into 
the fissure, sufficient only to incline the flame 10% and 
near the entrance 8®, while in the entrance itself no cur- 
rent was perceptible at 4 p.m. 

M. Thury remarks that less current was to expected 
in winter than in summer, because the upper ends of rh« 
fissures would be probably choked with snow, and their 
lower ends with ice. It is evident that the current which 
passes up into the fissure in winter, is favourulde to t!ic 
introduction of the colder air from without ; wlale the 
opposite current in summer keeps up a supply of c<il(l air 
in the eave, and so increases its powers of remsting the 
attempts of the heated external air to make a pnrtial en- 
traAee. ISotb these currents, then, favour the gtcudal con- 
ditions of ttie cave, and to some extent ccninterl^alance tlw 

itt aspect, tovMds the 
of its opening to the sir, md the 
absence of M duiiter near the mouth, such as hi so 
provided by The small depth of the 

^ ' '.L, 
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scarcely amounting to 18 feet below the level of the 
entrance, is also a great disadvantage. 

. The people of Pralong asked, on the return of the party, 
what had been found in the grcmd* came, and tiie answer 
reduced them to silence for a few moments. Their' pre- 
judices, however, were invincible, and they persisted in 
their belief that a true gladdre ought to have no ice in it 
in the winter. M. Thury did not enquire from what 
source they drew their ideas of a true glacis 
There is a book, in three volumes^ on the ‘ (rlacidres of 
the Alps,’ hy M. Bourrit, dedicated to Buffon, in which 
is a description of the Valley of Beposoir ; but no mention 
whatever is made of the grand* cave. Indeed, Jif. Bourrit 
merely meant by glau^e^ a glacial district^ something 
more extensive than a gUmer, and he had evidently no 
knowledge of the existence of caves containing ice. 
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CHAPTER XIII. 

LA BOBNA BE LA GLACE, IN THE DUCHY OF AOSTA. 

The Cbanoine Carrel, of Aosta, whose name is so well 
and 80 favourably known to Alpine men, sent a brief 
account of an ice-cave in his neighbourhood to the 
Bibliotheque Universelle of Geneva* in the year 1841, and ^ 
aS far as 1 know, there is no other account of it. My plan 
had been to pass from Cbamouni by the Col du Geant to 
Cbhrmayeur, and thence to Aosta for a visit to the canon 
and his glaciAre ; but, unfortunately, the symptoms which 
had put an end to the expedition to the Brczon ami the 
Valley of Reposoir came on with renewed vigour, iis a con- 
sequence of Mont Blanc, and the projected fortnight with 
Peter Pemn collapsed into a hasty flight to Geneva. It 
was fortunate that medical assistance was not neccssiirv 
in Chamouni itself; for one of the members of our large 
party there was mulctexl in the sum of £16, with a bird 
that something beyond that would be acceptable, for an 
extremdy moderate amount of attendance by the local 
Fraaeb doctor. 

was thus of necessity given up. Jt is 
as La Bmma la Qlam, and Im 

abopt';df 800 feet abovfi the sea, on the northern slopi* of 
oODBiBaod the hamlet of Omheudf^, oom- 
cur AfletS) to the iMrtb*«ut 
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and called Plan-agex. The entrance has an east expo- 
sure and is very small, being a triangle aith a base of 
2 feet and an altitude of 2^ feet. After descending a yard 
or two, this becomes larger, and divides into two main 
branches, with three other fissures penetrating into the 
heart of the mountain, too narrow to admit of a passage. 
The roof is very irr^lar, and the stones on the floor are 
interspersed with ice, which appears also in the form of 
icicles upon the walls; and, in the eastern branch of the 
cave, there is a cylindrical pillar more than 3 feet long, with 
a diameter of rather more than a foot. The temperature 
at 4 P.M. on July 15, 1841, was as follows:— The external 
air, 59°; the cave, at the entrance, 37°‘2; near the large 
cylinder, 35“'7 ; and in different parts of the western 
branch, from 33°*6 to 32°*9. 

M. Carrel was evidently not aware of the existence of 
si,milar caves elsewhere. He recommends, in his commu- 
nication to the Bibliothiique Universdlet that some scientific 
man should investigate the phenomena, and explain the 
great cold, and the fact of the formation of ic^ which 
common report ascribed to tbe time of the Dog-days. He 
doubts whether rapid evaporation can be the only cause, 
and suggests that possibly there may be something in the 
interior of the mountain to account for this departure from 
the laws generally recognised in geology. 
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CHAPTER XIV. 

THE GLACI^HE OF FOEDEUBLE, IN ]>AnPHIN& 

These cannot be any better place for recruiting strength 
than the lovely primitive valley of Lee PlanSy two hours up 
the course of the Avenpon from hot and dusty Bex. Here 
I rejoined my sisters, intending to spend a month with 
them before returning to England : and the neighbouring 
glaciers afforded good opportunities for quietly investi- 
gating the structure of the ice which composes them, with a 
view to discovering, if possible, some trace of the prismatic 
formation so universal in the glacidres. On one occasion, 
after carefully cutting steps and examining the faces of 
cleavage for an hour and a half, I detected a small patcii 
of ice, under the overhanging rim of a crevasse, marked 
distinctly with the familiar network of linOvS on the surface ; 
but I was unable to discover anything betokening a pris- 
matic condition of the interior. This was the only avio in 
which I saw the slightest approach to the phenomena 
presented in ice-caves. 

There remained one glacidre on M. Thury^s list, which I 
had so far not thought of visiting. It was described an 
lying three leagues to the north of Die in Dauphiue, d( jxart - 
ment of the Ihrdme, at an altitude of more than o,00() feet 
above the sea. M. Hericart de Thury discovered this 
cavern in 1805, and published an account of it in the 
AnnateB de& Umee^ to which M. Thury’s list gave a rcfer- 

* T. xw, p. IS7. 
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ence. I have Bince found titiat this account has been 
translated into various scientific periodicals, among others 
the Philosophical Journal of Edinburgh.* It occurred to 
me that, by leaving Les Plans a few days earlier than I 
had intended, I could tahe advantage of the new line con- 
necting Cbamb4ry and Grenoble and Valence, and so visit 
this glacidre without making the journey too long ; and 
accordingly I bade farewell to llfodame Chdriz’s comfort- 
able room, leaving my sisters in their quarters in a neigh- 
bouring cbadet, and started for Geneva. 

The line was advertised to open on the 15th of August ; 
but on the 16<h the officials declared that it was not within 
a mouth and a half of completion, so that I was compelled 
to go round by Lyons. I was easily reconciled to this by 
the opportunity thus afforded of a visit to the ancient dty 
of Vienne, which well repays inspection. Its history is a 
perfect quarry of renowned names, lioman, Burgundian, and 
ecclesiastical. Tiberius Gracchus left bis mark upon the 
city, by bridling the Bhone — impatiem porUis — with the 
earliest bridge in Gaul : and here tradition has it that the 
great Pompey loved magnificently one of his many loves ; 
while the site of the Prsetorium in which Pontius Pilate is 
Kiud to have given judgment can still be pointed out. The 
true Mount Pilate lies between Vienne and Lyons, being 
one of the loftiest norUtem summits of the Gevennes, on 
tito borders of the Lyonnai8e.f The Bomans recognised 
the fitness of the neighbourhood of Vienne for the cultiva- 
tion of the grape, and the first vine in Gaul was planted on 
the Mont d'Or in the second century of the Christiah.ma. 
In Burgundian times the dty held a very pr<»ninent plapcy 
and became infiunous firom the firaquent shedding of 
blood : so that early hiirtoriaini describe it as * 

t SimrU idHiK 
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fatdU a ceux qui vueillent la cm^one dea Bourgouffnona,'* 
and as * fatale et de maleiicotre aux tyrds et tnauvaie 
princes.’ f Ecclesiastically, its interest dates of course from 
a very early period, from the times of the martyrs of (laui 
and the first Sogations. The Festival of Las M<u^ve\lles 
long commemorated the restoration of the bodily forms of 
the Lyonnese martyrs, as their scattered dust floated past 
the home of Blandina and Ponticus ; and the dedication of 


the cathedral to S. Maurice keeps alive the tradition that 
Paschasius, bishop of Vienne, was warned by an angel to 
watch on the banks of the Khone, and so rescued tlui head 
and trunk of the soldier-martyr, which had been cast into 
the river at Agaunum (S. Maurice in Valais), and had 
floated down — probably on sounder hydrostatical principh*s 
than the ^ Floating Martyr ’ — through the Lake of ( ieneva, 
and so to Vienne. There are still many very interesting 
Boman remains in the city, as the Temple of Augusta and 
Livia, the Arcade of the Forum, and the monument seen 


to tbe to^ .temple 

mtpred, and the large ecAection of 
it contained 10 to ha t^ovad to 
of & Peter, sow in course of restoration, which 


will in itself be worth a visit to Vieime when the restora- 
tion is completed. X All the buildings connected with the 
Qreet Council in 1311 have dissippeared; and the only 
relic of the council seems to be the Chalice^ or, surmounteil 
by Host, a/rgmt, in the city arms, in remem- 

brance of the inirtitution of the T&te of the S. Corps, U 

* db la Fraaeka Comt^ p. 227. 

t ^ da Bo^ssoa^ ISSO, p. 14. 

) yiesiia m aaed a» foundriaa and w(n4cjihop». 

8. fknr or Sve jean ago, and m in Mwtr 

ti ttt iapwftBMmt upcu ita former mte. 1£k4 

iftm been mened ftom tlie basde Vbaeh 

mad* it's Amw, 4uslh b«ag 

imdiiascineW'im'Wisvi^ - 
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the Emperor would but have the town and its inhabitants 
deodorised^ few places would be better worth visiting than 
Vienne. 

The poste leaves Valence — ^the home of the White Her* 
mita^e — for Die at 2.30 p.m., and professes to reach its 
destination in six hours; but sad experience showed that it 
could be unfaithtul to the extent of an hour and a half. 
So long {US the daylight lasted, there was no dearth of 
objects of interest; but when darkness came on, the mono- 
tonous roll of the heavy diligence became aggravating in 
till* extreme. The village of Beaumont, once the residence 
of an important branch of the great Beaumont family,* 
retains still its square tower and old gateway; and the 
remains of a chateau near Montmeyran, the end of , the 
first stage, mark the scene of the victory of Marius over 
the Arabrons and Teutons, local antiquaries believing that 
the name of Montmeyran is from Mona Jovie MariamJf 


walnut trees of sice ilbape fit for an. 4Hiiam«aital park 
in England relieve the jaiumdtfiw^. Xbe nearer hilk ace 
covered to the t^ 

distant lai^haveanaki^kadttKWoai^ 

aoce^ which auggeata the idea of voktoioea to a hwvuQer 

Oia dtii.f WM |lAw.<)iau«« cf B«aeiwBt a«i> OwNble. > 

t Th. 

t The the dlkWtMR ntilbeng^ ,fiiitMbly & ijiit jbdkt) 

very Itwf. Ailed a-mwiiiiii^ 

for enquiring into di. idativa maiu of diflUeut vronw lun d)N«ni|^ 
tbet the Sntqpl pNdiMM iftV millttgrtiiiwrtt of oilk, wtdle'tlM wcm 
fed on the mulb«Ry ptedMiw 0 B|y aeo.’ 9ii.°dNh nulhMiy tneeh Inf A«awk:' 
were planted in that part of Amvmmo whioh icendMcd by . , " V, 

Tile Bialwp of IBanm hno' llk^y iaNod e pHtenI laArti, WW l d l wg l ig 
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tionaof the dtkwpCiB 

rounded head ; ,iaid»J9 tlw tnom open pectt'tif-fliiiifelillli^ 
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or nob' Sidned wtl^ and towers abound; and 



libise^ and still ipore the walls which siunround many of'the 
VtillageSt point immistakeably to times of great disturb- 
anee. The vall^ of the Drdme^ up which the road after a 
tune tums^ was an important locality in the religious wars ; 
and the town and fort of Crest especially, as its name 
might suggd^b was a famous stronghold, and resisted all 
the efforts of the Seformed party. In yet earlier times, 
Simon de Montfort had frequently tried to take it, without 
success; and four years after S. Bartholomew, Lesdiguieres 
met with a like repulse.* The same story of 'sieges and 
battles might be told of almost every village and defile of 
the valley. Thus, Saillans, the third stage, was taken by the 
Protestant leader Mirabel, and the Catholic Gordes, in 1 574, 
and its fortifications were razed by the Due de Mayetine 
in 1581. Pontaix, again, a remarkable place, with a 
vaulted street and fortified houses overhanging the 
which here fills up the whole valley and leaves room (iuh 
for the road and the narrow village-town, was the scone 
an obstinate and murderous fight between the Manjuis do 
Gordes on one side, and Lesdiguieres and Dupuy-Montbruri 
on> the^other, when the latter was captured, and short!} 
after beheaded at Grenoble. 

The town of Voemtiorumy lies in a broad part 

of It claims to be not Dea Vocontiorum only, 

but ate: Vocontiorum, thereby apparenUy de- 


* Tim imiA hwMiljii wm imd hy order of Btehotieu, but the <wrr 
mmsiiii a ItaMlsiic the nUey. Time hunihred d6(^ut were cosS^d 
Um sftis tlw iTIfctf of 
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been diaodvered bere, one of whidi ia in excdient n^aibr, 
and diova a Boman inacriptionsannoimted by three build 
beada The ceremony of tibe Tanrobolinm vaa new to me, 
and appears to have been conducted aa foflowa: — small 
care was hollowed oat, with a thin roof formed by Mie 
outer surface of the earth ; and immediately above this a 
bull was sacrificed, so that the blood ran through the earth 
and dropped on to a priest who was placed in full robes in 
the cave. The priest and the blood-stained garments were 
thenceforth specially sacred, the garments retaining their 
sanctity for twenty years. The inscription on the Tauro- 
boles which have been found in and near Die record the 
names of the priest, the dendrophore, the person who 
provided the victim, and the emperor for whose safety 
the sacrifice was offered. 


Tlte people of Die have been quarrelsome from the 
earliest times. A century before the estates of theDaujdtins 
of the Viennois were known as Dauphind,* the chronic 
contests between the Bishops and the Counts of Die had 
come to such a crisis, that the Dauphin Guiges Andr4 
intervened; and produced a certain amount of pepoe; but^ 
twenty years after, the people killed Bishop Hqmberimfore 
the gate which thence received its nafoe of Porte liottge. 
When the Counts of Valentinois had succeeded to the fiefii 


* Theory of th« unM mmu tobehwt ti fAeixaHy, ihst||h 
of eompa»ttiv«br Mo«it data Tlio Ooonta d’Alto todc the 
1140, and theh estates w«n aot esUod tho Tots Dsljphiiii, or Iks^llhMitQa 

UfilSSl. l^d»il)M9WM%(M»aHCIi,notad«j9l^ * 
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of the Counts of Die, Gregory X. became so weary of the 
constant wars, that he suppressed the bishopric, and united 
it to Valence in 1275 ; but the canons, who were not sup- 
pressed, raised a mercenary army and carried on the strug- 
gle. Eventually, the canons and the people made common 
cause, and joined the Pope during the Seventy Years ; but 
when he left Avignon they came to terms with Charles VI. 
of France, and • so the Diois was united to Dauphine in 
1404. Louis XIV. restored the separate bishopric, but 
ruined the town by the revocation of the Edict of Nantes. 

The large number of mosaics and inscriptions found 
in Die prove conclusively that in Boman times it was a 
favourite place of residence ; and, so far as situation goes, 
it is not difficult to understand how this should have been 
the case. But in the condition in which the town found 
itself in the pitiless heat of August 1864, the only question 
for an English visitor was whether he could live through 
the time it was absolutely necessary to spend there. The 
poste arrived, as has been said, an hour and a half after 
its time; and the sole occupant of the cou[k?, who had liv(*d 
on fruit and gooseberry syrup, and three penny worth of 
aweet cake at Crest, since a seven-o’clock breakfast, Inwi 
wiled away the last hour by inventing choice bills of fare 
for the meditated supper^ When the lumbering vehich^ 
stopped in the main street of Die, which is here something 
under seven yards wide, an elderly woman stepptHl out 
from the dim crowd, with an uncovered tallow candle in 
Jberh^M^ and «8ked if there was anyone for the hobit. The 
unwoDted 'yes’ seined to ereate some surprise ; hut she 
Jed tttf way pronaptly to her hotel, diplomatically meeting 
the n^dd of questions respecting supper with an 

nnpiioatiaingldIei|ise> and the first sight of the house itself 
dispeHed for tirtst adl hope. An entrance was effected by 
the kitcIteB : wei not ool^ was there no fire, but there wa» 
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no light of any description ; and the one dip we brought 
on to the scene betrayed such squalor on all sides, that the 
suggestion of a salle-^OrTruinger in connection with such a 
kitchen became at once an impudent mockery. When 
this farther room was reached, it proved to be even worse 
than the kitchen. It was shut up for the night — had been 
shut up apparently for a week — and was in the possession 
of the cats of the town, and the flies of Egypt. Two 
monstrous hounds entered with us ; and the cats fled hastily 
by a window which was slightly open at the top, spitting 
and bowling with fear when they miased the first spring, 
and came within the cognisance of their mortal foes. 

The first thing to be done was to wash off some of the 
accumulated dust ; but when I asked for a bedroom for that 
purpose, I wiis conducted to a copper in the kitchen, the 
water in which had been a permanency for some time past, 
and was told to wash there. As for supper, there was some 
cold mutton; but the landlady unfortunately opened the 
door of the cupboard as she said so, and displayed a state of 
tilings Avhich decided the point against the mutton. There 
was nothing else in the house, and there was no fire for 
cooking anything ; but when they discovered that I really 
would not wait till the next morning, they proposed to ligh£ 
a fire and wai'm some soup, which I declined to see in ita 
j)reftent state. In the way of wine, I had been recom* 
mended to make a great point of the clairette de Die, an 
excellent species of vin Tnousaeux; but the chief of thei 
womtJD rather recommended the ordinary wine of thecoun-* 
try, as the monsieur might not like to give a strong price* 

‘ Was it, then, so strong ? ^ ^ Yes, the price was undoubtedly, 
strong.^ ‘ How much, then ? * * A franc a bottle.* With 
an eye to the future bill, the monsieur .pretended to pondw , 
awhile, as if in doubt whether hh resources could stand 
a strain, and then, with a reckless air, dedded upoh ^j^ 
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extravagance. The clairette proved to be quite worthy of 
the praise which had been bestowed upon it^ being a very 
pleasant and harmless sparkling white wine.* 

The neighbours kept dropping into the kitchen, to see 
how the landlady got on with the stranger of uncouth 
speech; and four of the female part of her company brought 
in at various times to the saMe-a-manf/er some piece of 
table-furniture, in order to indulge in a closer view than 
the open door of the room afforded. One of them told me 
she had seen an Englishman once before, a few months 
back; but he only had one eye, and she seemed to think 
I was out of order in possessing two. At length the soup 
came, and the first attempt upon it proved it to be utterly 
impossible. The landlady was called in, and this fact was 
announced to her. * What to do, then ? — it was a good soup, 
a soup which the people of Die loved, — it was a soup the 
household eat morning and night.’ All the same*, it was 
not a soup the present Englishman could eat, and sotne 
other sort of food must be provided, for she declined to 
furnish soup without garlic and fat. She suggested an 
omelette; but a natural generalisation from all I liad so far 
seen drew an untempting picture of the probable state of 
the frying-pan, and I declined to face the idea until I wixa 
convinced there was nothing else to be had. Hut, alas I 
notwithstanding the righteous indignation with which the 
landlady met my request that the omelette might not be 
all fat, the manipulation of the eggs eventuated in a dish 
even more impracticable than the soup, flooded with iin< 
mentioliable grease, and so at last the cold mutton hc^oarlu> 
a neeeoiity. To show how hunger may work upon the 
feding^ I may say that, in spite of the marks of the fc^et 
of mice in the cold gravy which remained on the dish, I 
forced myself to off a wedge, and, after removing a 
The faiiteisa GcEitt 0^6^01 of tlis dlaintt and as f«d 
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thick layer of meat on the exposed sides, essayed to eat the 
heart of the wedge. The sheep and its progenitors had been 
fed on garlic from all time, and the mutton had been b<filed 
in a decoction of that noxious herb; and this dish was in its 
turn rejected like the others. There was nothing for it but 
salad, and bread, and wine ; but when the salad appeared, 
after a long time had been spent in the kitchen in saturating 
the withered greens with oil and vitriolic vinegar, there, 
perched on the top like one of those animals which some- 
times spoil one’s enjoyment of a strawberry-bed, was a 
huge onion, with numerous satellites peeping out from 
under tlie leaves. About this time, a short diversion was 
caused by the reappearance of one of the large hounds, 
whose mind was not at ease as to the completeness of the 
previous elimination of the cats from the soZfc-a-maTi^er; 
and the diabolical noise and scufHe which ensued upon his 
investigation of a dark corner, showed that his doubts had 
been well grounded. Then I discovered that there was no 
butter to be had, and no milk ; and when coffee was men- 
tioiu'il, a pan was brought out for making that beverage, 
which a bullet-maker with any regard for appearances 
would have declined to use for melting his lead in. Finally, 
undt r tlie pressure of dire hunger, I returned to the mutton, 
ami contrived to swallow a small piece, the taste of which 
did not leave me f<^ four or five days. 

The interior of the bouse, where the bedrooms were, 
gave forth an odour which must be familiar to all who 
have burrowed in out-of-the-way places in France, ap- 
proaching more nearly, perhaps, to the smell of damp cocks 
and bens than anything else; and the bedroom door was 
guarded by a huge mis-shapen dog, which evidently in- 
tended to pass the night there, if it could not get into thd 
room itself. The street on to which the window looked 
was still populous with the inhabitants of Die; and a 
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mlm with* whom I had already had a conversation respect- 
ing the gladdre, who appeared to perform some of the 
functions of landlord of the hotels was audibly engaged in 
hiring a man to accompany me on the following day. The 
man whom he was attempting to persuade was evidently 
of an independent turn of mind, and said that as it would be 
. an affair of fifteen or sixteen hours at least, he would not 
go through ISO much unless his proposed comrade were 
a true bonhxmme ; a difficulty which the landlord set at 
rest by asseverations so ready and so circumstantial, that 
I determined to take everything he might tell me, on any 
subject, with many grains of allowance. 

It was only natural to expect a night of horrors ; but in 
this I was most agreeably disappointed, and the few hours 
passed quietly enough till it was time to get up. By morning 
light, the salle-a-^manger did so bristle with svpialor that 
the kitchen was made the breakfiist-room ; though as tliat 
meal only lasted two minutes, and meant nothing beyond 
an attempt to eat some of the bread I luid been iinalde to 
eat the night before, one place was much tin- siitne as an- 
other. It is generally believed that coffee is to hr* obtained 
in perfection in France; but that belief is not founded ot> 
esperience of the provinces, and had long censful to b(V a 
part of my creed i nevertheless, with the idea tltat there is 
always some redeeming-i>oint in the cbirkf^st situation. 1 
had hopes of the coffee of Die, in spite of a[>|>ear- 
ance of the pan; and if these hopes had been realised, tlje 
place might still have been tolerable. But they wore not 
realised. Wlien the landlady was asked for the promised 
coffee, she brought out a small earthenware pitchcT con- 
taining a black liquid, and proceeded to bury its lower 
extremity in the hot embers of the wood fire, by which 
means the liquid was speedily warmed up, and also 
thickened with unniecessaiy i^hes. When served~in the 
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flame dusty pitcher — ^ithad a green and mouldy taste, com- 
bined with a soiir bitterness which made it utterly impois- 
sible as an article of food, and so the breakfast was confined 
to the rejected fragments of the loaf of the preceding 
night. 

The guide, or comrade as he preferred to call himself, 
appeared in good time, and we started about half-past six, 
under a sun already oppressively hot, and through heavy 
flaky dust, which made us feel very thankful when our 
route branched off from the high road. Liotir was strong 
in mulberry trees and vines, for he was a keeper of silk- 
worms, and a wine-merchant. Silkworms had not been 
profitable for a year or two, and he was almost in low 
spirits when he talked of them.* An epidemic had visited 
th(' district, and the worms ate voraciously and refused to 
spin — a disease which he believed to be beyond the power 
of medicine, t As is so often the case with the Frenchman, 
as compared with the Englishman of corresponding social 
status, he had his information cut and dried, and poured it 
out without hesitation. Silkworms’ eggs cost 15, 20, or 25 
francs an ounce, according to quality ; and an ounce of 
good seed should produce from two to three hundred francs' 
wtirth of cocoons?. A man who * makes ’ an ounce of seed 
retpiires six tables, 8 feet by 4, for his cages; and as some 
men make thirty-fije oun^L'es, chambers of great size are 
necessary for the accommodation of their worms; but 
brtH'dors to so large an extent as this are the princes 
of the tnule. As we passed a farmhouse surrounded by 
mulberry trees and vineyards, my companion informed 

♦ Tho * Times* of Oct-. 4, 1884, stated that almost no raw silk was offered 
at the last markets at Valence and Hooiansi and bnt for foreign supplies the 
mills must have been closed. The small amount that offer^ sold at' 
firom 68 to 72 jfirancs the kilogramme^ while foreign cocoons ftom Calamata 
fetched only 22 francs at Marsd^ 

t Pausa:i;^ia8 says that silkwomii sm apt to die of indigestion, the 
cocoons lying heavy on the stomaclb 
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stie tl»t the ikrmw was bis paitaer ip worms and wine 
hothi and that the wine promued to be the bettw speeula- 
ii<Hi this jeoTt for the firoit was in immense abnndance. I 
saw afterwards that, at the time of vintage, grapes sold for 
pressing at from 6 to 10 francs the hundred kilos, while 
12 and 13.francs was the price in 1863, and that in some 
districts ef th^ Dr6me the owners of the presses had not 
barrels enon^ for even the first pressing. 

The great want of wood on the hills in whose neighbour- 
hood we now found ourselves, attracted attention in the 
time of Louis XIV., and that sovereign passed severe 
latra for the protection of the forests that still remained. 
As usual, the mere severity of the laws made them fail 
of their otrjeet. Banishment and the galleys were the 
punishment for unauthorised cutting of forest trees, and 
death if fire were used. There is a paper in the Journal 
de Physique of 1789,* on the disappearance of the forests 
of Dauphin^ pointing out that when the woods are re- 
moved from the sides of mountains, the soil soon follows, 
and the district becomes utterly valueless. The writer 
traced th^ mischief to the emancipation of serfs, and the 
consequent formation of communes, where each man couhl 
do that which was right in his own eyes. 

At any rate, whatever the reason, nothing can he con- 
ceived more bare than the dun-coloured rounded hills 
between the town of Die and the Col de Vassieux, towards 
which we were making our way. The whole face of the 
country had the same parched look, and tho soil seemed 
to be coiuposed entirdy of small stones, without any signs 
of moiatnre even in the watercourses. The Col de Vassieux 
is not mueh more than 4,000 feet high, and forms a saddle 
iietweenr the de S. Gonix (5,450 feet) and the But de 
.’Aiglette (5)200 foot). A new foot-road has been made 
• T. xm. pp. 244, 
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to the C0I5 with many windings'; and great care has been 
taken to plant the gides of the hill with oak and hazel; so 
that already there is some appearance of coppice, and in 
the course of time there will be shade by the way — a luxury 
for which we longed in vain. The lower ground was co- 
vered with little scrubs of box, and with lavender, dwarfed 
and dry ; but near the summit of the Col the lavender be- 
came vigorous and luxuriant, and carpeted the hill-side 
with a rich abundance of blue, tempting us more than 
once to lie down and roll on the fragrant bed; though 
some of the older roots were not sufficiently, yielding to 
make that performance as satisfactory as it might have 
been. This lavender is highly prized by the silkworm- 
keepers of Die, its bushy beads being almost exclusively 
used for the worms to spin their cocoons in. 

When we reached the top of the Col, Liotir, confessed 
that he did not know which way to turn, and we agreed to 
follow the path till we should find some one to direct us. 
There was a formhouse at no great distance, and thither we 
bent our steps ; but the sole inhabitant could give no as- 
>istaiiee, and, in .default of information, Liotir generously 
proposed to treat me to a bottle of wine, over which we 
might discuss our further proceedings. The state of fever, 
howevi.T, to which the garlic and the dirt of Die hati 
brought me, made it seem impossible to eat or drink any- 
tliing ; so 1 suggested instead that I should treat him, and 
that seemed to be rather what he had meant by his pro- 
ptjsal. Nothing much came of our discussion, and we 
marched on hot and faint for an hour more, when a casual 
man told us that our straight line to the Foi/re de Fon- 
dearie lay across the plain on our left band, and up a 
most objectionable-looking hill beyond, thickly covered 
with brushwood and showing no signs of a path. 

As we crossed the plain, there w^as still the same total 

Q 
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absence of water^ and we reached the bottom of the hill in 
a state of mind and body which rebelled against the exer- 
tion of struggling with the sand and shingle and brush- 
wood. Liotir thought it was useless to attempt it with no 
hope of water, and I held much the same view, only it was 
impossible really to think of giving it up. When at last 
we had surmounted all the difficulties which beset us, and 
stood on the highest point which had so far been in sight, 
we found ourselves on the edge of a vast plain of parched 
grass, with nothing to guide us in one direction rather 
than another. There was no human being in sight, no 
sign of water, nor any particle of sharle; nothing but grass, 
brown and monotonous, with white cliffs miles away at the 
extremity of the plain. This was evidently the Foire de 
Fondeurlej and in it somewhere lay the glaciere, if only 
we could make out in which direction to begin to traverse 
the plain. In the earlier part of this century, a very fanimis 
fair was held on this wild and out-of-the-way table-land, 
to which many thousands of horses and muh .s aiul cattle f»f 
various kinds were brought from all quartt‘r.s; but tin* fair 
has fallen off so much, that the man who had tunird u> up 
the last hill said there were only fourteen lo ad of c.-itf h* in 
1863, and very few of those were sold. M. |[<Tiea.rt de 
Thiiry describes this plain as lying in tin' eaicar. mus 
sub-Alpine range of the .south-ea>t of France, d’ln* 
here terminate at a height of 41,147 feet ahovc tin* a, 
.and the Foire de Fondeurle lies immediately a I m.vi* fhi.v 
point. 

At last we made a bold dash across tlu^ plain, and ahi r a 
time came upon some slieep, standing in a thick row, with 
their heads thrust under a low bank which affonltd a little 
shade; and at no great distance from them sat the shep- 
herd. He was a cripple, and his clothes wf,*re something 
worse than rags. He offered us a portion of the wat<*r he 
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had in a detestable-looking skin; but he assured us it Tvas 
quite warm, and had not been good to begin with, so we did 
not try it, though we were thirsty enough to have hailed a 
muddy pool with delight. Our new acquaintance knew 
nothing of the glacifere, but he belonged himself to the 
Chalet of Fondeurle, and as that was the only house on the 
whole plain, he told us to make for it. The surface of the 
plain seemed to have fallen through in many places, form- 
ing larger and smaller pits with steep sides of limestone. 
These were often of the size of a large field, and, as the 
deeper of them required circumvention, the shepherd told 
us that we must follow the line of little cairns which we 
should find here and there on our way, the only guide 
across the plain. He could not be sure himself in what 
direction the chfdet lay; but if we kept to a certain tortu- 
t)iis lino, we should come to it in time. 

The way proved to be so very long, that we doubted 
wliethcr such a consiimmation of our wishes would ever ar- 
rive; but at length, in a small dipat the farthest extremity 
< f t]i(‘ plain, we saw the chalet, and, what was much more to 
ii<, >aw a little run of water, carried from the rising ground 
i>y WMO<len pipes. It will be well for any future visitor to 
the chalet to go very warily, and to intrench himself in a 
.strong position when he sees half-a-dozen huge dogs like 
hhick aiul white bears come out to attack him. Liotir had 
a stout stick, and I had a formidable ice-axe ; and, more- 
• we fortunately secured a wall in our rear: but with 
;dl this the dogs were nearly too much for us, and Liotir 
as f>rt\ssing me earnestly to chop at the ringleader’s head, 
wluui a man came and called oif * Dragon,’ and the others 
then dispersed. The new-comer wished to know ourbusi- 
lU'ss, but, withotit satisfying his curiosity, we rushed to the 
water-trough, and drank and used in washing an amount 
of water which he evidently grudged us. Then we were 
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able to tell him that our business was something to eat 
for Liotir, and a guide to the glacidre ; though I trembled 
when I suggested the latter^ for, after all our labours, I had 
a sort of fear that the cave would prove a myth. On this 
point the man cleared away all doubts at once, — we could 
certainly have a guide, as the 'patron would be sure to let 
one of them go with us. As to food, there was more doubt, 
for the master was not yet at home, and his wife would not 
be able to give us an answer without consulting him. The 
wife confirmed this statement: they saw very few strangers, 
and did not profess to supply food to people crossing the 
plain. I assured her that we intended to pay well for any- 
thing she could let us have, but she merely rejoined that 
they did not keep an auberge; however, her husband 
would be home some time in the course of the afternoon- - 
it was now about half-past twelve — and she could ask his 
opinion on the subject. But Liotir objected that ht' wa> 
meanwhile dying of hunger, and the monsieur of thir<t 
which only milk or cream could assuage ; he snggest(Hl that 
some one should be sent to look for the huslwuul, and 
obtain his permission for us to be fed. To this she a';^eutel 1 , 
very dubiously, and with a constrained air, as if tlu ni won* 
some mysterious reason why the presence of strangers \va> 
peculiarly unacceptable on that particular afteriionn. At 
any rate, she said when pressed, she thought then* 
be no harm in our entering the chfilet and sitting dosvii nn 
a bench, where we should be sheltered from th<.‘ son. 

Here accordingly we sat, more or less patient ly. till th.* 
master himself appeared. He hati no welctano for : btit 
he was willing that we should oat some* of hin black hn n. j, 
and try his wine. Liotir begged for chc(,‘Ke, and t he wife v\ 
told she might supply cheese of two kinds, and alsc> cream, 
for the monsieur evidently was malade and couhl not 
swallow wine. The cream and the black bread were 
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delicious ; but still the horrors of Die hung about me, and I 
could only dispose of such a small amount, that Liotir waxed 
funny, and told me it would never do for me to die there, as 
there was not earth enough to scrape a grave in on the whole 
plain. Then, being a practical man, he declared he should 
like to contract for my keep, and thought he could afford 
to do it at very small cost to me, and still leave a fair 
margin for himself. He thought it right to make up for 
my want of appetite; and so, in addition to his own share, 
lie took in an exemplary manner the share of wine which 
I should have taken, had I been a man like himself. The 
master of the chalet sat on the family bed, smoking silently 
and sullenly ; and as soon as Liotir had come to an end 
uf Ilia second bottle, he proposed to accompany us himself 
to the cave, as he doubted whether any of his men knew 
rlie way, and he was sure they were all busy. When I 
came to pay his wife for what we had consumed, I ad- 
ministered thanks as well as money ; to which she sternly 
rejoined, *Who pays need not give thanks;’ and to that 
surly v’ievv she held, in spite of my attempts to soften her 
down. There was, after all, much force in what she said, 
1111(1(1' the circumstances. They had given us no welcomej 
nothing but mere food, and all they expected in return 
was a due amount of money ; thanks were a mockery in 
their tyes. 

'Du? cavern was reached in a few minutes, when once we 
gnt away from the chalet Two large pits, formed appa- 
rently by the subsidence of the surface, lay in a line about 
( ist and wast, and there proved to be an underground 
communication between them. From this tunnel, as it 
w(ire, a long low archway led to a broad slope of chaotic 
blocks of stone, down which we scrambled by the aid of 
such light as our candles afforded. The roof of this inner 
cave was horizontal for some distance, and then suddenly 
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descended in a grand wall; and in consequence of a series 
of such inverted steps, the cave never assumed any great 
height. The whole length of the slope was 190 feet, and 
its greatest breadth about 140 feet ; but the breadth varied 
very much. Half-way down the slope the ice commenced, 
fitfully at first, and afterwards in a tolerably continuous 
sheet. The most careless explorer could not have failed to 
notice the polygonal figures stamped upon its surface. 
They were larger and bolder than any I had seen before ; 
and the prismatic nuts into which the ice broke, when cut 
with the axe, were of course in proportion larger than in the 
previous caves. The signs of thaw, too, were iinmistakeable. 
Though the upper surface of the earth had seemed to lie 
utterly devoid of moisture of any kind, large drops fell 
freely from the roof of the cave,* and the ice itself was 
wet. The patron said there was no ice whatever in the 
winter months, and that from June to »Septeini>er was the 
time at which alone it could be found. He declined tn 
explain how it was that we found it so evidently in a stati* 
of general thaw in the very height of its st ason. To Ldvt‘ 
us some idea of the climate of the plain in wint»*r. io- in- 
formed us that the snow lay for long u[» to the t«>[) the 
door of his chalet. 

There were in all four columns of in tin* f av<*. Miiis 
two of which were of any cunsiderabh* siz**. Oim- oi 
these was peculiarly striking from the very largt* grain 
which its structure displayed; it measured 19 t 
the base, being flat towards the extremity of tin* eav* , 
and round towards the entrance. Three ilnnjiDmr- 

* de Thtuy calculated that the thickneet} of nu.f nt r j u? t 

of the cave was about 60 feet of rock. He also notie^ni ibe peotiliur 
of the ice, which afforded great surprise to his party. It was 
hy means of the coloured rays which were thrown into the differtmt p^irts 
of the cave, whmi iiome erne had casually placed a torch iu a cavity in oiw of 
the columns. 
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ters in various parts of the glaci^re gave all the same 
temperature^ namely, a fraction under 33^ F. : a rough 
French thermometer gave C. The extreme wall of 
the cavern was completely covered by a layer of stalag- 
mitic material, and some of the forms the substance 
assumed were sufficiently striking. In contact with the 
wall, though standing clear of it in parts where the wall 
fell inwards, stood a thick round column of the same 
material, shaped like the ordinary ice-columns of the 
glaeieres, with a cavity near the base, and in all ways fol- 
lowing the usual laws of such columns. Considering that 
I had observed a layer of limestone-paste collecting on one 
of the ice-columns of the Glacifere of La Grenolli^re, I 
could not help imagining that this stalagmitic column 
had been originally moulded on a norm of that descrip- 
tion. It had a girth of 12 feet in the part where we were 
able to pass the tape round it. Its surface was smooth; 
but wlum we drove a hole through this, with much damage 
to till* plo of my axe, we found that the interior was in 
a crystalline form. 

There was, on tlie whole, very little to be seen in the 
glacicre. Had it been my first experience of an ice-cave, 
it \\ould doubtless have seemed very remarkable, as it did 
to Liotir, who, by the way, had steadily disbelieved the 
p(»ssil)iljty of natural ice in summer except in the glaciers; 
i>ut as I. had now seen so many, several of them much 
woiahuful than this, I did not care to stay longer 
than was absolutely necessary for measurements and 
investigation. Hesides, the food of Dauphin^ rather takes 
tl»e energy and love of adventure out of an unaccustomed 
visitor. 

Without long delay, then, we bade farewell to the 
tnm^ not returning to the inhospitable ch&let, and started 
on our way for Die, each carrying a large block of ice 
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slung in a network of string. Liotir’s purpose was to con- 
vince some mysterious female friend that he really had 
seen ice in summer, within five or six hours of Die ; and 
mine, to apply the ice to the butter which I had specially 
ordered the landlady to have ready for me, that so I might 
be able to get through the night, and leave Die by the 
diligence%he first thing next morning. It was remarkable 
how well the ice bore the great heat. For long the bulk 
of the masses we carried seemed scarcely to diminish ; and 
if it had not been for a course of heavy falls as we de- 
scended through the brushwood, we should have succeeded 
in getting a large proportion of it safely to Die. The 
precision of the prismatic structure also showed itself in a 
very marked manner; and when we came to a crisis of 
thirst, which happened at shorter and shorter intervals 
as the afternoon wore on, we separated the prisms with 
our fingers from the edges of the ice witliout any dirticiilty, 
and made ourselves more hot find thirsty by eating them. 

When we arrived at the farndiouse at the Col de Vas- 
sieux, we reaped full benefit from our ice. Thf^ \\hu\ 
which had been hot and heavy and unpalatable in the 
morning, when we had tried it untnixed, became (h liglit- 
fully refreshing when disguised with an abundance o( 
water and sugar and ice; and Liotir found that contracting 
for my keep at a low rate wouM not, after all, secure idni 
the comfortable income he had before calculatf^d. After 
this refreshment, he became communicative, ami told me 
he had served seven years in the French army, Ihrec 
which were spent in working on railways. lie had fougld 
the Italian campaign, and wfis full of detuils of litc bailie 
of Solferino, on which occasion his hataillon wjis led on liv 
the Emperor in person. According to his account, four 
hatoMlona were drawn up for the assault of a tower, and 
when the first advanced it was swept away to a man. The 
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second met with a like fate, and Liotir was in the third. 
His officers had all been killed, and a corporal was in com- 
mand. The Emperor rode up and called to them to advance 
as far as he advanced. This was about a hundred yards; 
and then, after halting them for a moment, the Emperor 
cried, ^ AlleZy Tnea enfantal nous nesommespas t(m8 per- 
dus!^ sending the fourth bataillon close upon their heels. 
In answer to my question, Liotir said, slowly and solemnly, 
that he did not think the Emperor was under fire ; a few 
dropping shots reached them while he was yet addressing 
them, but he believed the Emperor Napoleon was not in 
the fire at Solferino. I took the opportunity of asking 
whether he was green on that occasion, as Mr. King- 
lake believes that he is in times of personal danger ; but 
my companion utterly scouted the idea, and declared that 
he saw no man through all that day so cool and capable as 
the Plmperor. Pale he undoubtedly was, but that was his 
habit. Like all other French soldiers with whom I have 
had much conversation, Liotir complained of the army 
arrangements in the matter of food ; on all other points 
lu- was most amiable, but when he spoke of the extortions 
nf the caniiniere he completely lost his temper. At a 
nfjV\ tlu.‘ soldiers could get their cup for 15 centimes, 
nv 20 with liqueur; whereas the cantinUre charged a 
t ranc, and gave them very bad coffee. Wine, too, which 
would cost them 60 centimes the kilo in the town, was 
\ahu*<l at 2 francs by their grasping enemy. He had 
ait id(u that English soldiers are allowed tb take their 
wliolc pay in money, and spend it as they will; whereas 
the French foot-soldier, according to his account, gets 
25 centimes a day in money, and has everything found 
except coffee. A young trooper at Besanpon was very 
i lo(]ucnt on this subject. He represented himself as 
a man of small appetite and a gay spirit; he could well 
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live on very little solid food, and yet he had as much de- 
ducted from his pay on that account as anyone in the 
army — as much, for instance, he groaned, as a certain stout 
old warrior who was then reposing on a corn-bin. If be 
could have drawn all his pay in money, and lived on 
almost nothing for food, he would have had abundance 
of sous for cards and tobacco ; and what a career would 
that be ! 

The blocks of ice were by this time becoming rather 
small ; and as we had now once more reached the region of 
lavender, we cut a large quantity and wrapped the ice in 
it, and thus protected it from further thaw. For some 
time before arriving at the farm where my companion's 
partner lived, he indulged in praises of the wine whicli 
their vineyard produced, and assurances of the safety 
with which it would perform a journey to England. He 
urged its excellent bouquet^ and gave me a card of prices 
which certainly seemed marvellously reasonable. Finally, 
he proposed to join me at a bottle of white raawU^ from 
the farmer’s cave, in order that I might havx* an <q)portu- 
nity of seeing how true was his account of the wine. NW* 
seated ourselves accordingly in the farmyanl, and drank 
a bottle of delightful wine at 65 centimes the eh ar 

and sparkling, and with a strong muscat iluvour. Liotii 
combined with it intoxication of a different kind, ar»d siiow* ^ 1 
unmistakeable signs of his determination to tako anotlo i 
member of the farmer’s household into partnci>hip," 
the mysterious friend, in fact, for whose astonishm* ui 
the ice was intended. The white muscat, they tohl nn , 
would not keep over the year; but they had a wim^ at tin 
same price which they highly recommended, and warrant t d 
to keep for a considerabJe number of years. liiotir wn.s 
very anxious that we should have a bottle of this, for he 
was confident that 1 should give them an order if I once 
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tasted it ; but we had been in at the death of so many 
bottles that day, that I declined to try the miuacat rosaL 
I have since had a hundred litrea sent over by Liotir, and 
find it very satisfactory. It has a rich, clear, port-wine 
colour, sparkling, and with the true frontigncLC flavour. 

The effect of the wine on Liotir was peculiar. In the 
earlier part of the walk, he had never seen Algeria ; but 
after half a bottle of muscat, he had spent six months in 
that country, and he enlivened the remainder of the way 
with many details of his experiences there. We reached 
Lie about half-past seven, and the arrival of real ice was 
hailed as a marvel. Although I had been sent off so un- 
hesitatingly by the landlord in the morning, it seemed that 
they none of them knew what a glaci^re meant. They 
had determined that we should never reach the Foire de 
Fondeurle^ and that if we did, we should find nothing 
tJi(*re to repay our toil. As I sat at an open window after- 
wards, Liotir's voice was to be heard holding forth in a 
mdghbouring cate upon the wonders of the day; and 
among tlie crowd wliich is a normal condition of the 
( Veiling streets of Die, the words Fondeavle, Vassieux, 
Ahj/lids, f/lacvy vtc., showed what the general subject of 
conviM’sation was. 

Hu* landlady had obeyed orders, and was provided with 
buttm- and brcail. The tea was served in an open earth- 
rnwan* pitcher, with the spout at right angles with the 
h;uidl(\ TIu're was no cup; but the woman remarked 
that if monsieur was particular about that, he could turn 
out the sugar and use the basin, which he did. The milk 
had a basin to itself; but it had offered so large and tempt- 
ing a surface to the flies of the town, that it remain^ 
untouched. The knife and spoon were imbued with in- 
eradicable garlic, and my own trusty clasp-knife was the 
only weapon I could use for all table purposes. If it had 
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notbera for the ice and the lavender, I think I should 
never have got away from Die. The former made it pos- 
sible to eat some bread-and-butter; and of the latter I 
made a sort of respirator for nose and mouth, which 
modified the odour of cocks and hens prevailing in the 
house. 

Next morning the diligence was to start early, and, in 
preparation for the six hours’ drive, I ordered two eggs to 
be boiled for breakfiist. As the first proved to have been 
boiled in tepid water, I requested the landlady to boil 
the second afresh, which she did in a manner that may 
partly account for the observed fiict that the very eggs of 
some towns taste of garlic. There was household soup 
simmering on the fire, reeking with onion and garlic, 
and many other abominations; and, as if it was quite 
the right and usual thing to do, she slipped the un- 
fortunate egg into this, and left it there to be cooked. 
After all, garlic must be cheap as an article of fof.>d, for 
the whole bill amounted only to 7^ francs. 

This was the last glaciere on iny list. It was fjuite as 
well that such was the case; for the trials of I)au])hine batl 
been too great, and I should scarcely have been inclined 
to face further adventures of a like kind. 
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CHAPTER XV. 

OTHER ICE CAVEH. 

The Cave of Szelicze^ or Szilitze^ in Hunga/ry.^ 

Matthew Bell, the historian of Hungary, sent an ac-' 
count of this cavern to England, in the middle of the last 
century, which was printed in the original Latin in the 
‘ Philosophical Transactions ’ of 1739-40 (pp. 41, &c.). 

This account states that the cave is in the county of 
Thorn, t among the lowest spurs of the Carpathians. The 
outraiice, which faces the north, and is exposed to the 
cold winds from the snowy part of the Carpathian range, 
is 18 fathoms high and 9 broad; and the cave spreads 
out laterally, and descends to a point 50 fathoms below 
tlu‘ entrance, where it is 26 fathoms in breadth, and of 
irrt'gular height. Beyond this no one had at that time 
pr iirtrated, on account of the unsafe footing, although 
many iHstant echoes were returned by the farther re- 


^ Tl»«' Ciivffi of Szilicsc are mentioned in Murray’s Handbook of Southern 
(1858, p. r>»05), where the following account is given of them: — 
' Oiiring tJn* wintiT a great quantity of ice accumulates in these caves, whicJi 
i*- luit »‘utircly melted before the commencement of the ensuing winter. In 
the summer months they art» consequently filled with vast masses of ice 
1'rokt‘u uj) jjito a thousand fantastic forms, and presenting by their lucidity 
11 singular euii trust to the sombre vaults and massive stalactites of the 
cavern.’ 

’flu* Droohenhllhie (Murray, 1. c. p. 553), a series of caverns not fer ftom 
Nriisohl in Hungaiy, afford another instance of an ice-cave, one of the largest 
of them being said to be coated with a sheet of translncid ice, through which 
till' Kstalactitic fretwork of the vault in seen to great advantage, 
t Not far from Kaschau. 
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cesses of the cave ; indeed 5 to get even so far as this, much 
step-cuttiug was necessary. 

When the external frost of winter comes on, the account 
proceeds, the effect in the cave is the same as if fires had 
been lighted there : the ice melts, and swarms of flies and 
bats and hares take refuge in the interior fj om the severity 
of the winter. As soon as spring arrives, the warmth of 
winter disappears from the interior, water exudes from 
the roof and is converted into ice, while the more abun- 
dant supplies which pour down on to the sandy floor are 
speedily frozen there. In the Dog-days, the frost is so 
intense that a small icicle becomes in one day a huge mass 
of ice ; but a cool day promptly brings a thaw, and the 
cave is looked upon as a barometer, not merely feeling, 
but also presaging, the changes of weather. The people 
of the neighbourhood, when employed in field-work, ar- 
range their labour so that the mid-day meal niav he takt u 
near the cave, when they either ice the wat«jr they have 
brought with them, or drink the nudted ire, Ashi<'h thrv 
consider very good for the stomaclu It had h<*en (‘ahu- 
lated that 600 weekly carts would not he sufficie nt to k» cp 
the cavern free from ice. The ground above the ca\e 
peculiarly rich in grass. 

In explanation of these phenomena, ]h‘ll tlirew eiit flu* 
following suggestions, wlu’ch need jiu conuiKujt. T\u- 
earth being of itself cold and dauij>, the c‘xfernal \n:\t et 
the atmosphere, by partially jienetrating info tin* on.und. 
drives in this native cold to the inner parts of the eanij. 
and makes the cold there iiH»re dense. On flie f>ihi‘r 
hand, when the external air is cokl, it draws forth towards 
the surface the heat then? may he iri the inner jKirt of the 
earth, and thus makes caverns warm. In support ami 
illustration of this view, he states that in the hott(*r 
parts of Hungary, when the people wish to cool tiudr 
wine, they dig a hole 2 feet de<*p, and place in it the 
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flagon of wine, and, after filling up the hole again, light a 
blazing fire upon the surface, which cools the wine as if 
the flagon had been laid in ice. He also suggests that 
possibly the cold winds from the Carpathians bring with 
them imperceptible particles of snow, which reach the 
water of the cave, and convert it into ice. Further, the 
rocks of the Carpathians abound in salts, nitre, alum, &c., 
which may, perhaps, mingle with such snowy particles, 
and produce the ordinary effect of the snow and salt in 
the artificial production of ice. 

Townson* visited this cave half a century later, and 
concluded that Hell was in error with regard to the sup- 
posed winter thaw and summer frost, although he himself 
rcc'oived information at Kaschau which corroborated the 
earlier account. He describes the approach to the village 
uf Szilitze as leading by a by-road through a pleasant 
country of woods and hills, with much pasture-land, the 
('ave lying a mile beyond the village, and displaying 
an entrance 100 feet broad, and 20 or 30 feet high, 
turned towards the north. The descent of the floor of 
tlie efive is rapid, and was covered with thin ice, at the 
timi‘ nf liis visit, for the last third of the way: from the 
rnnt ai the farther end, where the cave is not so high as 
at tlie I ntranei*, a congeries of icicles was seen to hang; 
aiul in a corner on the right, completely sheltered from 
tiu* rays of the sun, there was a large mass of the same 
mate rial. It was a fine forenoon in July, and all was in a 
states of thaw, the icicles dropping water, and the floor of 
ice covered with a thin layer of water; while the ther- 
iu<un(‘ter in all parts of the cave stood at zero of Beau- 
jiiur's scale. The rock is compact unstratified limestone, 
in which so many of the famous caverns of the world are 
found. 


♦ Travels in Hungary ^ 1797, pp. 317, &c. 
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The Cave of Teermalik, in Koondooz * 

In the year 1840, Captain Burslem, of the 13th Light 
Infantry, made an expedition from Cabul to the North- 
west, accompanied by Lieutenant Sturt of the Bengal 
Engineers, who was afterwards killed in the terrible pass 
where Lady Sale, whose daughter he had married, was 
shot through the arm. 

After crossing the high and wild pass of Karakotul 
(10,500 feet), these travellers reached the romantic glen 
of the Doaub, which lies at the foot of the pass, and is 
surrounded on all sides by lofty mountains. Here tlie\ 
were hospitably entertained by Shah Pursund Khan, 
the chief of the small territory, and their curiosity was 
roused by the account given by an old moollah of a 
cavern seven miles off, which the Shah strongly ad- 
vised them not to attempt to visit, fr»r the Sheitan (tlif* 
devil), whose ordinary phice of aborle it was, never all(u\ td 
a stranger to return from its rect‘.sses. The moollah, liuw - 
ever, scouted this ide«a, on the ground that it was nna h 
too cold for such an inhabitant; and th*; Sh.di evontuallv 
agreed to accompany them to the cave with a band of Iji- 
followers. 

As they rode through long and rich grass, h»!h,ui!! .: 
course of a gentle stream, ami tormented by swan/. 
forest flies, or blood-suckers, the Khah infor;ned them flj.o 
he had once endeavoured to explore the cave, nnd hao 
already penetrated to a considcrahlc distama*, wle o he 
came upon the fresh prints of a naked foot, with ati e\^ 
traordinary impression by their sitle, which he ^u>lp^cl♦'d 
to be the foot of Sheitan himself, and so he boat a pi t « ij»i 
• A Peep into Toorkietan; LouUou, 134G, chaptvns x. aaJ x . 
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tate retreat. The moollah told them that there wae a large 
number of skeletons in the cave, the remains of 700 men 
who took refuge there during the invasion of Genghis 
Khan, with their wives and families, and defended them- 
selves so stoutly, that, after trying in vain the means by 
which the McLeods were destroyed in barbarous times, 
and the opponents of French progress in Algeria in times 
less remote, the invader built them in with huge natural 
blocks of stone, and left them to die of hunger. 

The entrance is half-way up a hill, and is 50 feet high, 
with about the same breadth. Not far from the entrance 
tliey found a passage between two jagged rocks, possibly 
tlie remains of Genghis Khan’s fatal wall, so narrow 
tliat they had some difficulty in squeezing through ; and 
th(‘ii, before long, came to a drop of 16 feet, down which 
th(‘y were lowered by ropes made from the cotton tur- 
bans of the Shah and his attendants. Here they left two 
nun to haul them up on their return, and bade fare- 
w(*ll to the light of day. The narrow path led by the 
edge of a black abyss, sometimes over a flooring of smooth 
\cc for a f(uv feet, and widened gradually till they reached 
a damp and <1ripping hall, of dimensions so vast that the 
light of l]u‘ir torches did not enable them to form a con- 
<'rption of its size. In this hall tliey found hundreds of 
skeletons in a perfectly undisturbed state, one, for in- 
still holding the skeletons of two infants in its 
Ixmy aims, while some of the bodies had been preserved, 
and lay shrivelhHl like those at the Great St. Bernard. 
They wiirt; very much startled here by the discovery of 
the prints of a naked human foot, and by its side the 
distinct mark of the pointed heel of an Aflghan boot,* 
prc'cisely what had so thoroughly frightened the Shah 

^ wero now in a connti^ far removed from the Afghans, and hostile 
to that peopltp. 

B 
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twelve years before. The prints retained all the sharp- 
ness of outline which marks a recent impression, and led 
towards the farther recesses of the cave ; but the English- 
men were called away from their investigation by the 
announcement that if they did not make haste, there 
would not be oil enough for lighting them to the ice-caves. 

Proceeding through several low arches and smaller caves, 
they reached at length a vast hall, in the centre of whicli 
was * an enormous mass of clear ice, smooth and polished 
as a mirror, and in the form of a gigantic beehive, with 
its dome-shaped top just touching the long icicles which 
depended from the jagged surface of the rock. A small 
aperture led to the interior of this wonderful congelation, 
the walls of which were nearly 2 feet thick ; the floor, 
sides, and roof were smooth and slippery, and their 
figures were reflected from floor to ceiling and from side 
to side in endless repetition. The inside of this chilly 
abode was divided into several compartments of cwery 
fantastic shape; in some the glittering icicles hung like 
curtains from the roof; in others, the vault was smo(.»th us 
glass. Beautifully brilliant were the [jrisrriatie colours 
reflected from the varied surface fif the ice, wlieii tluj 
torches flashed suddenly upon them as tl K‘y passed iVoin 
cave to cave. Around, above, beneath, evtrytliing was 
of solid ice, and being unable to stand on uecnuut of its 
slippery nature, they slid, or rather glidc<l, ri)\ rioiidy 
along the glassy surface of this hall of spi lls. Jn om- i.f 
the largest compartments the icicles had reachf.il tie- floor, 
and gave the idea of pillars supporting tin? roof*. 

The cavern in whicli this marvellous imt-s of iro 
branched off into numerous galleries, one of whicli led 
the party to a sloping platform of rapidly incrtiiising stt < p- 
ness, where they were startled by the reappe<arance of 
naked foot-prints, passing down the slope. Thci t<Kis w( re 

* Thfi remamdor of thia paragraph in Captiun Buraloni'H own words. 
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spread out in a manner which showed that they belonged 
to some one who had been in the habit of going bare- 
foot, and Captain Burslem took a torch and determined 
to trace the steps : a large stone, however, gave way under 
his weight ; and this, sliding down at first, and then roll- 
ing and bounding on for ever, raised such a tumult of 
noise and echoes that the natives with one accord cried 
^ Sheitan ! Sheitan ! ’ and fled precipitately, extinguishing 
all the lights in their fear ; so that but for Sturt’s torch 
the whole party must have been lost in the darkness. 
Shah Pursund Khan at once called a retreat, vowing that 
it was of no use to attempt to follow the footsteps, as it 
was well known that the cave extended to Cabul! The 
guides had now lost their small allowance of pluck, and 
wandered about despairingly for a long time before they 
could find their way back to the ice-cave, and thence to 
tlie foot of the rock where the two men and the turban- 
ladders had been left. As soon as they came in sight of 
this, their comrades above cried out to them that they 
must make all luiste, for Sheitan himself had appeared 
an hour before, running along the ledge where they now 
were, and finally vanishing into the gloom beyond; an 
annuuucement which of course produced a stampede in 
the ti-rritied party of natives. Kve or six rushed to the 
spot wluu’c the turbans hung, and only an opportune fall 
of stones from above prevented their destroying the ap- 
j)arntiis in their blind hurry to escape. The chief claimed 
the privilege of being drawn up first, and he and all his 
lol lowers declared that nothing should ever tempt them to 
visit ugain the Cave of Yeennalik.* 

* I am indebted for the knowledge of the existence of these eaves to 
W, A. Sandfonl, Esq., F.G.S., who informed me that an account of them was 
to be found in a book of travels by an English officer. 1 am not aware that 
they liave been visited on any other occasion than this. 
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The Surtahdlh\ in Iceland. 

The first account of this lava-cavern is given by Olafsen,* 
who visited it in 1750 and 1753. Ebenezer Henderson f 
explored it in 1815, and Captain Forbes gives some 
account of it in his recent book on Iceland.^ It is men- 
tioned in some of the Sagas, § and appears to have been 
a refuge for robbers in the tenth century, and Sturla Sig- 
vatson, with a large band of followers, spent some time 
here. The Landnama Saga derives the name Surtshellir 
from a huge giant called Surtur, who made his abode in 
the cave; but Olafsen believed that the name merely meant 
black hoUi from surtur or svartur^ and was due to the 
darkness of the cave and the colour of the lava : in accord- 
ance with this view, it is called Heller in 1Sortut\ or Ijlnrk 
hole, in some of the earlier writings. The common pcoph* 
are convinced that it is inhabited by ghosts; and Olafsen 
and his party were assured that they would be turned back 
by horrible noises, or else killed outright by the spirits of 
the cave: at any rate, their informants declared tiny 
would no more reach the inner parts of the cavern tlian 
they had reached the traditional green valley of AnulaL 
isolated in the midst of glaciers, with its wild popn]ati.*u 
of descendants of the giants, which they ha<l » lah d 
to find some time before. |1 

* ISeUe dutch Island f Cop^ihapfen, 17H (Ix’iiij: .i <!• riiia: ir.ih'-uc’ i. 

the original Danish), i. 128 sqq. 
t HendersotC 8 Iceland^ ii. 189 sfpp 

I Pp. 145 sqq. 

§ The Sturlunga, Landnama, and lIolmverLi 
I Twoinriests determined to solve the myMfiry bik 
rall^, the Amdal, or Thoris-thal, with its rioii mnulowt uimI ite 

habitaiits, and made an expedition for this in rii* y r« 

a point where the glaciers fell off into a valley so deep Hint they eon hi n.)i 
see whether there were meadows at the bottom or not, and the slop wtvs so 
rapid that it was impomibk to descend. 
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The cave is in the form of a tunnel a mile or more in 
length, with innumerable ramifications, in the lava which 
has flowed from the Bald Yokul. It lies on the edge of 
the uninhabited waste called the Amavatns-heidi, in a dis- 
trict described by Captain Forbes as distorted and devilish, 
a cast-iron sea of lava. The approach is through an 
open chasm, 20 to 40 feet in depth, and 50 feet broad, 
leading to the entrance of the cave, where the height is 
between 30 and 40 feet, and the breadth rather more than 
50. Henderson found a large quantity of congealed snow 
at this entrance, and along pool of water resting on a 
floor of ice, which turned his party back and forced them 
to seek another entrance, where again they found snow 
piliHl up to a considerable height. Olafsen also mentions 
collections of snow under the various openings in the lava 
which forms the roof of the cave. The latter explorer 
discovered interesting signs of the early inhabitants of the 
Surtshollir, as, for instance, the common bedstead, built 
of ston(‘s, 2^ feet high, 36 feet long, and 14 feet broad, 
witli a j)atliway down the middle, forming the only passage 
to (lie iiiiuu' parts of the cave. The spaces enclosed by 
tliese stones were strewn with black sand, on which rough 
wool was probably laid by way of mattress. This could 
s(‘arcrly liavt' been a bedstead in the time of the giants, 
for a total breadth of 14 feet, deducting for the pathway 
down th(* middle, will not give more than 6 feet for the 
Iay(‘r of men on either side, unless indeed they lay parallel 
to tli<^ pnssf)g(», and required a length of 36 feet. He also 
found an old wall, built with blocks of lava across one part 
of tho. ciive, as if for defence, and a large circular heap of 
theliones: of sheep and oxen, presumably the remains of 
many years of feasting. Captain Forbes scoffs at these 
bones, and suggests errant wild ponies as the depositors 
(hereof. 
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Olafsen had found in his earlier visit that the way was 
stopped, far in the recesses of the cave, by a lake of water, 
which filled the tunnel to a depth of 3 feet or more, lying 
on ice; but in 1753 there was not more than a foot of 
water, through which they waded without much difficulty. 
The air soon became exceedingly cold and thick, and for 
some hundreds of paces they saw no light of day, till at 
length they reached a welcome opening in the roof. Be- 
yond this, the air grew colder and more thick, and the 
walls were found to be sheeted with ice from roof to floor, 
or covered with broad and connected icicles. The ground 
also was a mass of ice, but an inch or two of fine brown 
earth lay upon it, which enabled them to keep their footing. 
This earth appeared to have been brought down ])y the 
water which filtered through thereof. ^ Tlie most wonder- 
ful thing,’ Olafsen remarks, ^that we noticed here, wns, 
that the stalactites of ice were set with regular figures of 
five and seven sides, joined together, and resembling those 
seen on the second stomach of ruminating animals. 'Flie 
condensed cold of the air must hav(i impart(Kl tlicse figures 
to the ice; thqr were not external (merely?), but in the iee 
itself, vrhich otherwise was clear ami transpmeut.’ 

Henderson and Ids party appear to have IkuI murh 
more wading to do than Olafsen, walking in om,‘ in>t:uH » 
through a long tract of water iij) to the knoes. Tu tin' 
deeper recesses of tlje cave, apparently in the p.trf wlu rr 
the earlier explorers had found the retieuhift d it o, ih*‘\ 
found the whole floor of the pavssage' covered with ihirk 
ice, with so steep a dip that they sat down and slid fbrsvard 
by their own weight — a most undignified proceeding for a 
grave gentleman on amission from the Bible Society. ( hi 
holding their torches close to the floor, they siiw dmvn to 
a depth of 7 or 8 feet, the ice being as clear as crystal. ‘ The 
roof and sides of the cave were decorated with most, superb 
icicles, crystallised in every possible form, many of which 
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rivalled in minuteness the finest zeolites ; while from the 
icy floor rose pillars of the same substance, assuming all 
the curious and phantastic shapes imaginable, mocking 
the proudest specimens of art, and counterfeiting many 
well-known objects of animated nature. Many of them 
were upwards of 4 feet high, generally sharpened at the 
extremity, and about 2 feet in thickness. A more bril- 
liant scene perhaps never presented itself to the human 
eye, nor was it easy for us to divest ourselves of the idea 
that we actually beheld one of the fairy scenes depicted in 
Eastern fable. The light of the torches rendered it pecu- 
liarly enchanting.’ 

Captain Forbes found much ice on the floor, but he did • 
not enjoy tlie cold and wet, and seems to have ascended by 
the last opening in the roof, mentioned by Olafsen, before 
r(?aching the cavern where the more beautiful parts of the 
i(*t'-ilecnration were found by his predecessors. The two 
engravings of the interior of the cave given in his book 
are tv^pied from the magnificent lithographs of Paul Grai- 
inanl,* hut much of the effect has been lost in the process 
of coj)yiug. 

]\lr. Ihu’ing Cioulcl mentions this cavern In- ^ book on 
Ic(*lan(l, and believes that its interest has been muchover- 
rati'd. lie s('ems to have visited the cave, but makes no 
allusion to tlie existence of ice.f 

i\Ir. E. T. Holland visited the Surtshellir in the course 
of his tour in Iceland, in 1861, and an account of his 
visit is given in the first volume of ^ Peaks, Passes, and 
Glaciers.’ J After following in Olafsen’s steps for some 
time, the party reached a cave whose floor was composed 
of very clear ice, apparently of great thickness, for they 
could not seo the lava beneath it. The walking on this 
smooth ice-floor Mr. Holland describes as being delightful, 

* Voyage en Idandcf AUae Histarique; pL 130-183. 

t Iceland: its Scenes and Sagas: pp. 97, 98. % Psge 118. 
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the whole sloping considerably downwards. ^ In five mi- 
nutes,’ he continues, ‘ we reached the most beautiful fairy 
grotto imaginable. From the crystal floor of ice rose up 
group after group of transparent icy pillars, while from the 
glittering roof most brilliant icy pendants hung down to 
meet them. Columns and arches of ice were ranged along 
the crystalline walls. . . I never saw a more brilliant 



ICE-CAVK IN THK I Iff. 


scene ; and indeed it would be difficult <i> irnaL*in«‘ ari\ 
more fairy-like. The pillars were many of tlimi <»f 
size, tapering to a point as they rose. 1'he st af 
least 8 feet high, and 6 feet in circurnfen'oce at fin ir bi.s.*. 
The stalactites were on an equally grand scale. I’hrouvh 
this lovely ice-grotto we walked for nearly trui 

The temperature of the caves, Mr. Ifollatid states in a 
note, was from 8 ^ to 10® C. (46®*4 to 50® F. ), that of the air 
outside being 53®*6 F. 
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The Gypsum Cave of Illetzkaya^Zastchita, in the Steppes 
of the Kirghisy South of Orefnhurg. 

The district in which this cavern occurs is a small green 
oasis on the undulating steppe, lying on a vast bed of 
rock-salt, which extends over an area of two versts in 
length, and a mile in breadth, with a thickness of more 
than 100 feet. When the thin cover of red sand and 
marl is removed, the white salt is exposed, and is found 
to be so free from all stain, or admixture of other material, 
excepting sometimes minute filaments of gjrpsum, that it 
is pounded at once for use, without any cleansing or re- 
crystallising process. 

In the immediate neighbourhood of Illetzkaya-Zast- 
chitii there are two or three gypseous hillocks, and a ca- 
vern in one of these is used by the inhabitants as a cellar, 
having been artificially enlarged for that purpose. Sir 
Koderick Murchison and his colleagues visited this cavern 
on a liot day in August, with the thermometer at 90® in 
tlie .-sliailo, in the course of their travels under the patron- 
age of the late Emperor of Russia.* They found the 
hillock to be an irregular cone 150 feet in height; the 
ontrance was by a frail door, on a level with the village 
strei^t, and fully exposed to the rays of the sun; and yet, 
uhon the door was opened, so piercing a current of cold 
air poured forth, that they were glad to beat a retreat for 
a wldht; and on eventually exploring farther, they found 
the (juass and provisions, stored in the cave, half-frozen 
within tliree or four paces of the door. The chasm soon 
opened out into a natural vault from 12 to 15 feet 
high, 10 or 12 paces long, and 7 or 8 in width, which 
schemed to have numerous small ramifications into the 

* litissia and the Ural Mountaine^ i. 186, sqq. 
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impending mound of gypsum and marl. The roof of 
this inner cavern was hung with undripping solid icicles, 
and the floor was a conglomerate of ice and frozen earth. 
They were assured that the cold is always greatest within 
when the external air is hottest and driest, and that the 
ice gradually disappears as winter approaches, and vanishes 
when the snow comes. The peasants were unanimous in 
these statements, and asserted that they could sleep in the 
cave without sheepskins in the depth of winter. 

Sir Eoderick Murchison and his friends were at first in- 
clined to explain these phenomena by supposing that the 
chief fissure communicated with some surface of rock-salt, 

' the saliferous vapours of which might be so rapidly eva- 
porated or changed in escaping to an intensely hot and 
dry atmosphere as to produce ice and snow.’ But Sir 
John Herschel, to whom they applied for assistance, re- 
jected the evaporation theory, and suggested that the 
external summer wave of heat might possibly only reach 
the cave at Christmas, being delayed six months in its 
passage through the rock; the cold of winter, in tlie same 
manner, arriving at midsummer. To tliis the explorers 
objected, that the mound contained many caves, but only 
in this particular fissure was any ice ft)und. Dr. Ko])inson, 
astronomer at Armagh, endeavoured to explain th<? mutter 
by referring to De Saussure’s explanation of the pheno- 
mena of cokJ in Italy and elsewhere; but tins, !</(», v\as 
considered unsatisfactory. At length, Professor \MientcNtnn(,‘ 
referred them to the memoir by Professor Pictet, in tlu' 
BibUotMque Vniverselle of Geneva, where that savant im- 
proves upon De Saussiire’s theory, and applies it in its 
new form to the case of caves containing permatient ic(-, 
in tracts whose mean cold is above the freezing point. 
This they seem to have accepted, adding that the clima- 
tological circumstances of Orenburg — a wet spring, caused 
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by the melting of the abundant snows, followed by a sum- 
mer of intense and dry Asiatic heat — ^must be particularly 
favourable for the working out of the theory, and must 
also act powerfully in producing the refrigerating effects 
of evaporation.* 

The traveller Pallas visited Illetzkaya in July 1769, 
and describes this gypseous hillock.f In his time the 
entrance by the side of the hill was unknown, as also was 
the existence of ice in the cavern. He saw at the top of 
the Kraoul-nai-Gora, or Watch-mountain, as it was called, 
a fissure which had once formed a large cavern, into which 
the Kirghis were in the habit of throwing furs and other 
materials as religious offerings. Although the cave had 
since fallen in, they still kept up a part of the ceremony, 
marcliing solemnly round the base of the hill once a year, 
and bathing in the neighbouring water. In earlier times, 
a man had descended through the fissure by means of 
cords, and found tlie cold within insupportable, having 
v<'rv probably reached the present ice-cave. 

Pallas describes many caves in various parts of Bussia, 
but n(*.ver seems to hint at the existence of ice in them, 
though he specially mentions their extreme cold. Some 
of tht'se occurred in gypsum, and some in limestone; and 
I hi' gypseous eaves showed universally a very low tem- 
pi'rature, though still far above the freezing-point.t Thus 

^ S«‘i' III!' Pappra road before the Geological Society of London, on March 
0, IS !»y Sir John Horschel and Sir E. Murchison, the substance of which 
Ii.is 1>o«‘n given above. 

See also the Ktiinhurgh Philosophical Journal for 1843 (rsxv. 191), for 
an Jit f (‘nipt by Dr. Hope to explain the phenomena of this cave by a refer- 
(Mu*« to tho slow penetration of the winter and summer waves of cold and 
lioat. Dr. Hope believes that, although the external changes do not travel to 
jiiiy great depth, they reach far enough to communicate with some of the 
fissunvs loading to the eave. 

t Viryages (French translation) ; Paris, 1788; i. 364. 

% In the gypsum to theNE. of Kungur, on the banks of the Iren, there 
is a cave containing ice. Four of its chambers have iee^ in one of which » 
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in the dark cavern of Bamoukova,* on the Piana, in a 
rock of gypsum^ while the thermometer in the shade stood 
at 75^*2, the temperatures at various points in the cave 
were, — at the entrance 59®*36, 25 feet from the entrance 
46®*4, and in the coldest part 42®'8. This cold he de- 
scribes as insupportable. The temperature of the water 
which had accumulated in the coldest parts of the cave 
was 48®*8, considerably higher than the surrounding at- 
mosphere ; from which Pallas concluded that the cold of 
gypsum-caves is due to the acid vapours which are gene- 
rally observed in grottoes of this description. In Slay 
1770, he found snow on the sloping entrance to the cavern 
of Loekle, in the neighbourhood of the Oufa; but the air 
of the interior was not colder than was to be expected in 
a deep cave. 

Sir E. Murchison wrote to Eussia for further information 
with respect to this cave in January 1865, and again in 
the beginning of April, addressing his second erK[uiry 
to the Secretary of the Imperial Academy. In reply, 
Secretary says that he is not aware that any thermometric 
observations have been made in the cavern. He cnclesfs 
a short statement by M. Helmersen, one of the meiiil)er.s 
of the Academy, to the following effect: — Aljout 50 
versts SE. of Miask, in the chain of the Tral, is a co[)- 
per mine, called Kirobinskoy, which was abandoned more 
than fifty years ago. On the 7th July, 1826, M. Jl (dner- 
sen found a thick wainscoting of ico on tlu* sides and 
roof and floor of the horizontal gallery, within 10 feel 
of the entrance. He was assured that this uv, never 


stalagmite of ice rises almostto the roof. Thefarthenl rhambr r. rr25 
from the entrance, contains a lake of water which stretchcM awaj nut oi 
sight under the low roof. {Tasckmbuch /Hr dif gmaitmi^ Minnofrujiv ; 
Leonhard, 1826 ; B. 2, 8. 426, Published a« Zeiischrift fur Mvifrahgir,) 

* Fallas, Voyages, i. 84. 
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melts^ and that its thickness is greater in summer than 
in winter. M. Helmersen adds^ that to the best of his 
belief no one has investigated the cavern of Illetzkaya 
Zastchita since Sir B. Murchison’s visit. 


The Ice-Cavem of the Peak of TeneHffe* 

This cave is at a height of 11,040 feet above the sea, 
and is therefore not far below the snow-line of the lati- 
tudes of the Canary Isles. The entrance is by a hole 3 or 
4 feet square, in the roof of the cave, which may be about 
20 feet from the floor. The peasants who convey snow 
and ice from the cave to the lower regions, enter by means 
of knotted ropes ; but Professor Smyth had caused his 
ship’s carpent(T to prepare a stout ladder, by which photo- 
graphic instruments and a lady were taken down. 

( )u alighting on a heap of stones at the bottom, the 
party found themselves surrounded by a sloping wall of 
snow, 3 feet high, and 7 or 8 feet broad, the basin in which 
they stood being formed in the snow by the vertical rays 
of the sun, and by the dropping of water from the edges 
of the liolo.f Beyond this ring-fence, large sur&oes of 
water stretched away into the farther recesses of the cave, 
resting on a layer of ice, which appeared to be generally 
ah(uit 2 feet thick. At one of the deeper ends of the cave, 
water dropped continually from the crevices of the roof; a 
fact which Professor Smyth attributed to the- sldW advance 
of tlie summer wave of heat through the superincumbent 
ro(^k, which was only now reaching the inner recesses of 

* Vhtniffc, by Professor Smyth, ch. Tiii., and Humboldt, Voyagt awt 
iquinoctialcs ; Paris, 1814 ; i. 124. 

t They afterwards discovered smoke issuing from the oeatre of this patch 
4'kf stones ; so that volcanic heat may possibly have had something to do with 
the disappearance of the snow. 
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the loose lava, and liquefying the results of the past winter* 
There would seem to be immense infiltration of meteoric 
water on the Peak; for, notwithstanding the great depth of 
rain which falls annually in a liquid or congealed form, 
the sides of the mountain are not scored with the lines of 
water-torrents. 

Though occurring in lava, this cavern is quite different 
from lava-tunnels, such as the Surtshellir, which are re- 
cognised formations, produced by the cooling of the termi- 
nal surface-crust of the stream of lava, and the subsequent 
bursting forth of the molten stream within. This, on the 
contrary, proved to be a smooth dome-shaped cave, running 
off into three contracting lobes or tunnels which might he 
respectively 70, 50, and 40 feet long, and were all filled 
to a certain depth with water: in the smoothness of 
the interior surfaces, Professor Smyth believed that ht^ 
detected the action of highly elastic gases on a phivstic' 
material. 

The astronomer takes exception to the term ^ uiuh‘r- 
groiiiid glacier which had been applie<l to this cavern. 
He represents that the mountain is abundantly covort.il 
each winter with snow, in the neighbourliood of the ice- 
cave, which is nearly within the snow-lino, and the* sfiuts 
of thus accumulated in the cave ha\e no i^roat diffi- 
culty^ IMisting the effects of summer heat, since .all r;»- 
datioii cut off by the roof of rocks. The importance* ol 
thisprotj^on may be understood from tlio fact that in ihc 
middle of July the thermometer at this altitude gave I .‘hr 
in tbeeun, bilt^feU to 47® when relieved from the In at dtm 
to radiation. ^ the time of this observation, tl»*ro wen* 
still patches of snow lying on the mountain-side, exposed 
to the full power of direct radiation ; {ind, therefoK*, there 
is not any^ftg very surprising in the permaaoncit of snow 

* • Ce petit glacier souterrain' HumlK>hlt, 1. c. 
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under such favourable circumstances as are developed in 
the cave. Mr. Airy, a few summers ago, found the rooms 
of the Casa Inglese, on Mount Etna, half filled with snow, 
which had drifted in by an open door, and had been pre- 
served from solar radiation by the thick roof.* 

Humboldt remarks, that the mean temperature of the 
region in which the Cueva del Hielo (ice-cave) occurs, is 
not below 3° C. (37“*4 F.), but so much snow and ice are 
stored up in the winter that the utmost efforts of the 
summer heat cannot melt it alL He adds, that the exist- 
ence of permanent snow in holes or caves must depend 
more upon the amount of winter snow, and the freedom 
from hot winds, than on the absolute elevation of the 
locality. 

The natives of Teneriffe are men of faith. They have 
large belief in the existence and intercommunication of 
numerous vast caverns in the Peak, one of which, on the 
north coast, is said 'to communicate with the ice-cavem, 
notwithstanding 8 miles of horizontal distance, and 11,000 
feet of vertical depth. The truth of this particular sorticle 
of tlu'ir creed has been recently tested by several wdlihy 
and reverend hidalgos, who drove a dog into the wtnauie 
of the cavern on the sea-coast, in the belief that hftWould 
ev(‘utually come to light again in the ice-cave : h i (Mm ao- 
conlingly found lying there some days alter, grea^||||giied 
and emaciated, having in the interval fecomplli^ed the 
11,000 feet of subterranean climbing. Hov he could enter, 
from below, a water-lo^ed cave, does not appear to have 
been explained. -J ' 

* |i. 'il'i for iin Hccount of tbo undeigTound gla^to in tlte neighbour- 

hood of tin' (.’aHJi Ingli'sc, 
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CHAPTER XVI. 

BWEF NOTICES OF OTIIEE ICE-CAVES.* 

On the Brandstein in Styria, in the district of Gems, 
there is an ice-hole closely resembling some of the glacieres 
of the Jura. It is described by Sartori,f as lying in a 
much-fissured region, reached after four lioiirs of stec‘i> 
ascent from the neighbouring village, through a forest of fir. 
Some of the fissures contain water and some snow, wliil<3 
others are apparently unfathomable. From one of the 
largest of these, a strong and cold current blows in sum- 
mer, and in this fissure is the ice-hole. Sartori found 
crimpons necessary for descending the frozen snow which 
led from the entrance to the floor of the c:iv(‘, wlicre ht? 
discovered pillars and capitals and pyramids of ic(^ of every 
possible shape and variety, as if the cave luul containe I 
the ruins of a Gothic clmrch, or a fairy palace. At the 
farther end, after passing large* cascades of ic<*, lii'^ party 
reached a dark grey hole, which lighted up into blue and 
green under the influence of the torches; they ctnild not 
disooyer the termination of this hole, and the stomps wliicli 
thejL rolled, down into it seemed to go on for < ver. The 
greatei^jipight of the cave is about oh feet, and its Inigth 
192 fe^ with a maximum breadth of 126 fc» i. I’owaids 
the € 1 ^ autumn, the temperature cif the ici‘-ho!c riM - 

* Several of ths0o caves are referred to by Jtcirh, a iVA .- 

Tempwatwr des Qeateina in vcrachudenm TUpn in thv (imlrv 
aiachm WitzgMma\ Freiberg, 1834. 

t dea Oeaiarr, Kaiaerthunut, iii. u> 
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so much, that the glacial decorations disappear, and various 
wild animals are driven by the cold of winter to take 
shelter in the comparative warmth of the cave. The ele- 
vation of the district in which this ice-hole occurs is about 
1,800 German feet above the sea. 

In Upper Styria, where the Frauenmauer overlooks the 
basin in which the mining town of Eisenerz is situated, an 
ice-cave has been explored, and a description of it has 
been given by certain members of the Austrian Alpine 
Club.* The Brandstein is spoken of as one of the peaks in 
the immediate neighbourhood ; and as the cave previously 
described is stated by Sartori to be on the Brandstein, that 
tlistrict would seem to be rich in glacieres. The cavern is 
most easily explored from Eisenerz, and on that side the 
entranc e is 4,539 Vienna feet above the sea. Its other 
outb^t, in the IVagoss valley, is 300 feet higher. The total 
icMigtli of the cave is 2,040 Vienna feet. After passing 
the entrance, which is an archway from 12 to 18 feet high, 
tlie main course of the cave is soon left, and a branch is 
followed which leads to the This ice-chamber 

c-niisists of a grotto from 30 to 40 fathoms long, decked 
with icc*-crystals, pillars of ice, and cascades of the same 
material, tlie iloor being composed of ice as smooth as 
i^la^s. In the summer, pleasure-parties assemble in the 
c‘avi* and amuse themselves with the game uf ^Eisschiesam, 
se poj)ular i i Upper Styria as a winter 'diversiongiji^'^'^^e 
hotter 1 lie summer, the more ice is found in the^Eiskamnl^r, 
and the general belief is that it all disappears in i|#|ber. 

Th(‘ cave proper, which assumes stupendous. dim^ions 
in Its long course, shows no ice. It seems to be foapddSti 
the Muschelkalk of the Trias formation, and so far noliine- 

* Mittlicil. ttes Ocsterr, Alpen^Verdfis^ it. 441. 1 am indebted 
(^huivUill, Ksq., ono of tho authors of the well-known book oa the Doloi^i|| 
Mountiiins, for my knowledge of the existence of this cave, Snd^ the ‘ 

rathohle. , ; 
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stone stalactites have been discovered. It has not, how- 
ever, as yet been fully explored. The editor of the pro- 
ceedings of the Austrian Alpine Club gives a reference to 
Scheiner, ^Ausjlug nach der Hohle der Frauemtmuer^ 
{Steiermarkiache Zeitachrift, neue Folge, i. 2, 1834, p. 3.) 

At Latzenberg, near Weissenstein in Carniola, there is 
another ice-cave, described by Rosenmiiller.* It is entered 
by a long dark passage in which are pillars of ice arranged 
like the pipes of an organ, varying from the thickness of 
a man’s body to the size of a straw. All these are said to 
melt in winter. Farther on are two other passages, one of 
which passes upwards over Stvfe, and is coated in summer 
with ice ; the other has not been explored. 

Near Glaneck in the Untersberg, not far from Salzburg, 
is a cave called the Kolowrathohle, of which a description 
is given by Giimbel in his great geological work on th(' 
Bavarian Alps-f It is a spacious cavern, opening in astec;}) 
wall of rock above the lioaitenschlucht between the Flat- 
ten and Dachatehi-Jcall', J An ice-current nisht s from 
within, and ice is found on the thresliohl, ht'eoming more 
prevalent in the farther recesses of flu? cave. I'lu' Jow(‘r 
parts are tolerably roomy, and imisses o\' iee (»f various 
shapes are found piled one upon another, Ji^htiiig up \Ni(h 
magical effect when torches are brought to hear ufM»u thrm. 
Giimbel believes that tlie cold currents wiiirh stn am iiJo 
the cave from the numerous fissures in its walls an; (lie 
causC'^^^ ice ; and though this is the oniy known 
cavj^'lftirrP Ulltiear, he imagines that th(^ iey-<*urn njs which 
are' Qimp^tly met with in that district, and in tie- 
would be found to proceed in reality IVtuo 
Iflfeicaves, if the fissures from which they blow could hf 
penetrated. 

* BeicArHiung mfirAttUrdiger IlOhlen, ii. 283. 

t Oeognoiii9^J^it9eAreiAung eftw bagcrinchm Alf€mgfhirg€n \ Gotlja, 1801. 

X TbSM eonetitote the upper bone bed and Dacluftein limehtou«) bedn of 
the upparmoit part ni the Triae formation. 
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Behrens * describes two ice-caves near Questenberg, in 
the county of Stollberg, on the Harz mountains. They 
both occur in limestone, and are known as the Great and 
Little Ice-holes. The one is close to the village of 
Questenberg, and consists of a chasm several fiithoms 
deep, so cold that in summer the water trickling down its 
edges is frozen into long icicles. The opening is large 
and faces due south, and yet the hotter the day the more 
ice is found ; whereas in winter a warm steam comes out, 
as if from a stove. The other cave is farther into the 
mountain; it is spacious and light, and very cold in 
summer. 

In Gchler’s Physih WoHerhuch (Art. Hohle), a small 
liole is mentioned near Dole, which is said to be remark- 
jvble for the large and curiously-shaped icicles found there ; 
but no sufficient account of it seems to have been given. 

An ice-hole is also spoken of in the same article, which 
<H’curs on the east side of the town of Vesoul.f The hole 
is described as being small, with a little rivulet of wate^: 
this water, and also that which trickles down the walls of 
tlu* cav(\ is converted into ice, and so much is formed on 
a cold day that it requires eight warm days to melt iL 
(lellui, in bis description of the of Vesoul,J 

observt's that the remarkable pit known by that name was 
so coltl, that in his time it had never been ftilly explored: 
(ichlers (»xpression, however, ‘a small hole,’ pos- 
sibly a])]»ly to the fre’-puits ; so that these iaain to 

!>(' two dilFcrent €)xainples of cold caves 

Then.^ is an interestiug account in PoggendorfiTs Ani^en§ 

*■ Ifarcf/nia Curi<uta^ cap. v. The same a^nnt Is giren in B^lifen's 
Natural Historj/ of the liars Forest, of which an English tnuslafiioa'wafl 
published in 1730. 

t Sec also Muncke, Randhnek der Naturkhre, iii. 277; Heiilelbefg^ 

X >^ec page 58. The more modern spelling is 
§ liv. 292. ' , ' 
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of a visit made by Professor A. Pleiscbl to a mountain in 
the circle of Leitmeritz^ where ice is found in summer 
under very curious circumstances. The mountain is called 
Plescliiwetz, and lies above Kameik, in Bohemia, not far 
from the town of Leitmeritz. On the 24th of June in 
each year, large numbers of pilgrims assemble at the 
romantic chapel of S. John the Baptist in the Wilderness; 
and it is a part of their occupation to search for ice under 
the basaltic rocks, and carry it home wrapped in moss, 
as a proof that they have really made the pilgrimage. 
Professor Pleisehl visited this district at the end of May 
1834. The weather was hot for the season, as had been 
the case in April also, and there had been very little snow 
in the winter. A path leads from the chapel of S. John 
through the woods which deck the Pleschiwetz, and then 
over a small plain lo the foot of the basaltic rocks. Here 
the mountain slopes away very steeply to the south, find 
tbe^^ope is thickly strewn with basaltic diihria. From east 
toilj^thiadope measures about 40 fathoms, and its length 
is about 70 fathoms. It is snrroundcJ on both sides and 

r 

at the foot by trees and shrubs. The sun burned so 
directly on to the debris^ tliat the basaltic blocks wiae in 
some casei^too hot to be toudied by th(i naked luind. 

Profess^jb^ Pleisehl spent tlirc'e hours of the (‘arly after- 
noon on th^l^t. The upper surface of the basaltic bli.cks 
had a least 122"^ F. The pi esc>uc<t of an 

by inserting ihit hand into the 
lo|pr removing the loose stones to a dt ptli 

of ice was found in considerahii* quantities. 

OnAe Sf&i of August, he proceeded to make a further 
invi Mg Eti^ of (bis phenomenon ; but he found tlm tern- 
of the blocks only 106*^ F., and in the crevices, at 
H-.deptb of 2 or 3 foot, tbo lowest temperature reached was 
33^^75 F* The external temperature in the shade was at 
the same iime 83^ F* 
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A third visit, in January 1835, gave no results; but on 
January 21, 1838, the Professor succeeded in determining 
some very remarkable facts. A depression in the sloping 
plain is called, par excellencey the ice-hole ; and this is sur- 
rounded by firs and birches, which grow within three or 
four fathoms of the edge of the hole, so that the rays of the 
sun do not reach the hole in winter. Fresh snow lay on 
these trees ; and there was nowhere any sign of melted 
snow, or of the formation of icicles. The basaltic dibria, 


in which ice had been found in the summer, covers here 
a space of 5 fathoms long by 3 or 4 broad, immediately 
at the foot of a steep basaltic precipice. At eleven in 
the morning the temperature was 14® F. in the shade ; 
and snow lay all round the ice-hole, to a thickness of 
1^ or 2 feet. The snow which covered the d&nris was 
pi('rced by holes, which could not have been caused hf the 
sun, for its rays did not penetrate the trees ; and, indeed, 
no sun had been visible for some days. These holed were 
generally turned towards the north, and were likeohimili^6. 
On investigation, it was found that icicles hung/ij^Wiii 
into th(!in, sliowing, of course, past or present tbS.^, and 
within the cavities no ice was found. The thi^|||i.oiheter 
gave hi're from 27®*5 F. to 25®* 15 F. ; but in {^crevices, 
inb) which the thermometer could not be pu8l^e^||N)he*hand 
d isc.over(?d a warm air. The moss dravj^ from'^Hlilfe crevices 
was found to be steeped in unfro2^^te^;^i^i^l| 
promptly when brought into the outer 
The party afterwards climbed up the pre 
and reached, at 3 f.m., a level covered with 


the same material, where the the;{rmometer 
under 12° F. in the shade. The blocks were 
part stripped of snow, and in some cases thin shiw 
ice were observed standing out two or thrM in<diee \ 
them, forming hollow diambeiB, in which aa 
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warmth was found. These shields were invariably on the 
south side of the stones^ the north side being free from 
ice and snow alike. In some places vapours were seen to 
rise. The thermometer gave 41^ F. at a depth of six inches 
among the stones, though the external temperature, as has 
been said, was 12® F. For eight days previously, the ther- 
mometer had been always far below the freezing point, and 
on the 17th (four days before) had been 13® below zero 
(F.). On the 19th and 20th heavy snow had fallen. 
All these facts seem to show that the warmth which had 
caused the chimneys in the snow over the ice-holes, and 
the heated vapours on the higher parts of the mountains, 
proceeded from within, and not from without. 

The people of the district assured Professor lUeischl that 
the hotter the summer, the more ice is formed ; and that it 
disappears when the nights become long and tlie days 
shorts Dr. Weiss, for six years head of the (ivinnasium of 
Leitmeritz, stated that when one of the holes Wiis emptied 
of ice in the summer, it filled again in a few days, Tht^ 
explanation given by tlie Professor of this phenoinenon is, 
that the blocks of basalt, that bidng an excellent co!uluct<jr 
of heat, pass so much warmth through to their undt i* sur- 
faces — ^which form the roof of small chai/dxas tilled with a 
spongy masts of decaying leaves that the rapid ^ivapor- 
ation thereby caused produces the cold air and the ice, 
to explain why there shotild h(> anything 
tiosal hk the winter phenomenon of the crevi(‘t;s among 
tibftstonlMt 

aye two other places in Bolieinia where i(^(j is 
founA^ summer. One is on the Steinberg, in th<^ county 
of ^ it is a small basin, surrounded by treeh', 

wbere^ in t%e middle of summer, lumps of ice are found 

Described by Seheller, JAiimeritzer Krei9^ p, 271, end by 8«>njmpr, in 
thiueilie psblieiitioii, p. 631. I buve not been nblo to procun* thijs book. 
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under basaltic dSbris. This ice is only formed, according 
to Sommer, in the hottest part of the year. The other is 
on the Zinkenstein, one of the highest points of the 
Vierzehnberg, in the circle of Leitmeritz. It is described 
by Sommer * as a cleft, five fathoms deep, in the basaltic 
rock, where ice is found in the hottest seasons. Professor 
Pleischl put this assertion to the test by visiting the spot 
in the end of August, when he found no signs of ice. 

Another writer in PoggendorfF f describes a somewhat 
similar appearance on the Saalberg. Here ice is found on 
the surface from June to the middle of August; and that, 
too, with a west exposure and in moderate shade. In July, 
the icc was so abundant that it could be seen from some 
distance: it was half a foot thick, and yielded neither to 
sim nor rain. In the middle of August there was no ice 
on the surface ; but when the loose debris was removed, the 
most beautiful ice appeared, and at a little depth all was 
frozcui as hard as if it had been the depth of winter. J The 
people who work in the neighbourhood declare that the 
place remains open, and free from ice or snow, in the 
gi f'jitt'st cold, and that no ice begins to form till the month 
of Jnm\ \\'hen the writer of the account in PoggendorflT 
visited the icoliole, the peasants wore in the habit of 
euriying large masses of ice down to their hdttses, through 
a temperature of SV F. 

Reich § gives a detailed and valuablts ^coutt^^ the 

• Tnpo^r.f i, 339. Thw reference is given hy Proftsaor 

IMoicSchl. 

t Ixxxi. 679. ^ 

t 1 w;is told, in 1864, by a chamots-hnnter of Les Plans, 
bmirs libovc Rex, that some years before he vits cutting a wood-reju though 
the forcMt early in September, when, at a depth of 6 incheS(:1|il6|r 
he found tlio (ground frozen hard. We visited the place ti%etliipr, but could 
tind no ice. The whole ground was composed of a muss of loose ronud 
stones, with a covering of earth and mosa^ and the air in the intemtiqas nus 
peculiarly cold and diy. 

Jitobachtupoeny &o. (see note on p. 258 ), 181 . 
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prevalence of subterranean ice on the Sauberg, a hill which 
forms one side of a ravine near Ehreufriedersdorf. The 
surface is abou#^ 2,000 feet above the sea, and its mean 
temperature, as determined by many careful observations, 
about 45® F. There are several tin-mines in this district, 
and the extended observations made by the authorities 
establish thei« curious fact that the mean temperature is 
considerably lower beneath than at the surface. For in- 
stance, in the S. Christoph pit, it is found that the mean 
temperature, at 15 fathoms below the surface, is only 
slightly above 42® F. ; while at the Morgenroiher cross-cut 
the same mean temperature is found at a depth of 4(> 
fathoms. The annual change of temperature is very small 
in these mines, and the maximum and minimum are 
reached very late; so that, if a point could be found with a 
mean temperature of 32® F., ice would increase thvre up 
to Junc» or even July, and then diminish until December or 
January; in which case the phenomenon so often said 
to be observed in connection with subterranenn ice— the 
melting in winter and forming in summer — would really 
be presented. 

The ice on the Sauberg is frequently found tu r(»iinneiiee 
at a depth of 3 or 4 fathoms, and in the years ISll and 
1813 it extended to 24 fathoms below the surlaec: thi^ 
depth, however, was exceptionally great, ami as a rule Hie 
limit il'teaebed at about 14 fathoms. ® The ice is usually 
not very firm, and can be broken by stout blows w ith a 
stick; but between the yl^rs 1790 and 1800, wlum it w»us 
found lA a depth of 9 fathoms, it w!is m hard 

that IS^ting became necessary, and at that tiim* th(^ 
mincj!^ were with difiBculty protected from the ettect s of tin 

* Eeieh found lAe fomperatnre of the ice to be ar 982 ^ R. that of the 
shp in the immodiate vtcinitj 84*026^, and the rock, at a liltie distance, 

82 « 7660 . 
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severe cold. The greatest quantity of ice is found in the 
interstices of the rubbish-beds of old workings, and here it 
assumes a crystalline form, the rocks being covered with a 
^ fibrous ’ structure, arranged perpendicularly to their sur- 
face. 

Keich reports the universal presence of cold currents of 
air in tiiese shafts and mines, and, in ^consequence, takes 
the opportunity of contradicting a statement in Horner’s 
Physik, Worterbuchy* that the absence of all current of 
air is essential to the formation of subterranean ice. He 
quotes the case of the cheese-caves of Eoquefort as a further 
confirmation of his own observations with regard to the con- 
nection between ice in caves and cold currents of air; but of 
the many accounts which I have met with of the curious 
caves referred to, both in books and from the lips of those 
wJ)o have visited them, not one has made any mention of 
iee.f He slates, too, that when the strength of the current 
is diminished, its temperature is increased ; a fact which all 
observations of the cold currents in caves, especially those 


* iii. 150. 

1’ many oaroftil descriptions of these cares in the Annales de ChinUe ; 
a an ju count I >y Professor Ansted, in his Science, Scenery, and Art, p. 29. 
M. Pliaptal {Atm. de Chime, iv. 34) found the lowest temperatuie of the 
t nrr< ats of cold air to he 36°-5 F. ; but M Girou de Buzareingues {Ann. de 
i'h,mir et de Phys., xlv. 362) found that with a strong north wind, thetem- 
ju ratupc of the «'xternal air being 56^*4 F., the coldest current gave 36®'6 
F. ; w'idk less oxtornal wind, still blowing from the north, the 'et^emal air 
tost half a degree centigrade of heat, while the current in the cave rose to 
38^*75 F. The cellars in which the faif^ous cheese of Roquefort is ripened 
are not subterranean, but are buildippi ^ned on to the rock at thv-uiouthe 
of th<* Sssures whence the currentl||imH are so valual^ that one, 
Avliich cost 12,000 francs in coira^efiSI^ sold for 215,000 
cheese of this district has had a gpreat imputation from veiy eimy (hhee. 
Pliny {Hist. Nat xi. 97) mentions, with commendation, t|e d ie s es of 
J/esura {Af. I^ozire or Gabalum {Geeauda$i,' Jii»u^ J.Tlie 

idolaters of Gevaudan offered cheeses to demons by throwing them ihto a 
lake on the Mens Helanus(Zac dee ffeUesf), and it was not till the year 550 
that S« Hilaiy, Bishop of Me&de,siioceeded in putting a stop to thiapXiStlee. 
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made with so much care by M. Saussure, abundantly 
establish. 

In the way of explanation, Reich mentions the possibility 
of rocks of peculiar formation possessing actually a low 
degree of temperature;* but he rejects this suggestion, 
preferring to believe that in some cases the cold resulting 
from evaporation is the cause of ice, and in others the 
greater specific gravity of cold as compared with warmer 
air. 

In the Bulletin des Sciences KaturelleSy f it is stated that 
a large quantity of ice is found in one of the recesses of 
the grotto of Antiparos — a fact which I have not seen men- 
tioned elsew'here. After penetrating a long way tlirough 
difficult fissures, a 8(|uare chamber is at length reached, 
measuring 300 feet in length and breadth, with a height 
of about 80 feet. The walls and roof and floor are bcaifl i- 
fully decorated with ice, and reflect all the colours of the 
rainbow. There are groups of pyramidal and round 
columns, and in some parts of the cave screens or curtains 
of ice 10 or 12 feet broad hang down to the floor. 

In a later volume of the same periodical, J there is a 
description of a hill in Virginia whore ice* is found in 
Slimmer. This hill lies near the road between Winclicrttcr 
and Romney, on the North River, latitude* N. Orn* 
side of the hill is entirely composed of loose stones from 
ten to twenty pounds in weight, and under theso the i. <• is 

* It would seem from hifiowii account of the Sawber;!, and from tin* dr- 
•cription given above of the among the rricky us \v« U 

a« from the account on this Virginia, tlmr a formation of 

looee tftonee is favourable to the it a low of ti‘m}K>r:ifuro. 

See ako the note on p. 263, with reSp^ to tlie loone stoncM near IMans. 
ForchhlUttmer found, on theFaroS lelande, that Kprinfjw which ris*- from 
itOBCS ore iDvariablj«'Oolder than tUoee which pmeced from moiv bolid loirk 
at the name elation, as Indeed might have b/;cn cxpr ctml. 

t zvii 337- The account is taken from a Dutch journal. 

I six. p. 124. 
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found, although their upper surface is exposed to the full 
sun from 9 or 10 a.m. till sunset. In all seasons there is 
an abundance of ice. A writer in the ^ London and Paris 
Observer ’ * visited the spot on the 4th of July, after a time 
of stifling heat, and in ten minutes he found more ice than 
the whole party could have carried away. He did notex- 
I)lore any farther than the foot of the hill ; but the neigh- 
bours, who used the ice regularly in summer, assured him 
that it was to be found high up also. A constant and strong 
current issued from the crevices, stronger and infinitely 
colder than the current in the famous ‘ blowing cave ’ of 
Virginia. A man had built a store-room for meat within 
the influence of one of these currents, and hard dry icicles 
were seen hanging from the wooden supports inside : the 
flics, too, which had been attracted by the meat, were 
found frozen on to the stones. This is not the only district 
whore ice is found within temperate latitudes in North 
America. In Professor Silliman’s ‘ American Journal of 
tSiiieuce,’ f lu a sketch of the geology of the township of 
Salisbury, C.Vn. (latitude 43® N.), ^natural ice-houses* are 
mentioned. These consist of chasms of considerable extent 
ill the mica-state, where ice and snow remain during the 
greater part of the year. The principal of these chasms 
lies in the east part of the town, and is several hundred 
feet long, sixty feet deep, and about forty wide. The 
slate is of a very compact kind ; and the walls are perpen- 
dicular, and correspond with much exactness. At the 
bottom is a cold springs iu^4 a cave of considerable extent^ 
in which it is probable lies —for the writer does 

not specify the position it^hich it is found. The chsooi 
is a favourito retreat in summer, and is called Wolf* 
hollow, from its having formerly been a famous heunt for 
wolves. * 


» October 11, 1829. 


t Tiii. 264. 
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Similar receptacles for summer-ice are found in several 
places in North America. In the forty-ninth volume of 
the SUzungsberichi* der kaiserl. Akademie vn Wim (Ite. 
Abth,\ a list of references to various ice-holes is appended 
to a paper by Dr. Bou^ on the geology of Servia. Many of 
the passages referred to have nothing to do with ice-caves, as, 
for instance, the sections of De Saussure's book describing 
his observations of ^ cold caves,’ or the account of the mass 
of ice and snow from which the river Jumna springs, for 
which Dr. Boue refers to the ^ Philosophical Magazine ’ for 
November 1823, meaning, in fact, the ‘ London Magazine.’ 
The * Description des Glacieres ’ of M. Bourrit is also given 
as a part of the literatiure on ice-oaves ; whereas (see th<; 
account of the Glaciere of Montarquis, in the Valley of 
Reposoir) by ‘ glaciere ’ M. Bourrit meant only a locality 
where ice is to be found, or a glacier district. Dr. 
Bou^, however, gives some references to tlie ‘ Anieri(‘.iin 
Journal of Science’ which it is possible to make out by a 
careful search in the neighbourhood of the volume ami 
page he mentions. In voL iv. (1822, — Dr. Boue says 1821 ) 
there is an account by the editor* of a nattiral i(*o4iouse 
in the township of Meriden, Con., between Hanfonl and 
Newbaven, at an elevation of not more than 200 foetalx.vi^ 
the level of the sea. Tlie ice is found in a narrow delih , 
which is hemmed in by perpendicular sides of trap-rock, 
and displays a perfect chaos of fallen blocks of stone. Tlici 
defile is so narrow, that the sun’s reach it for an 

hour in the course of the day tror^s and rooks, 

and beds of leaves, protect any very material 

demage. Dr. Silliman vmniP&is defile on I he 2.3rd 
Jaljr with Dr. Isaac Hoagb, the keepr^r of a ncigh- 
bouriug inn. and found tiwt the ice was only partially 
« 


• 174 - 8 . 


t Ttittnometor aboBt 88° F. 
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visible, in consequence of the large collection of leaves 
which lay on it: they sent a boy down with a hatchet, and 
he brought up some large firm masses, one of which, 
weighing several pounds, they carried twenty miles to 
Newhaven, where it did not entirely disappear till- the 
morning of the third day. Seven miles from Newhaven, 
in the township of Branford, there is a similar collection 
of ice. In both of these cases, the ice is mixed with a 
considerable quantity of leaves and dirt. 

In the same volume (p. 331, — Dr. Boue says p. 33), two 
accounts are given of a natural icc-house near the summit 
of a hill in the neighbourhood of Williamstown (Mass.). 
In the next volume there is a further account of it by 
Professor Dewey, stating that since the trees in the 
iieighboiirliood had been cut, the snow and ice had disap- 
peared each year about the first of August. 

In vol. xlvi. (p. 331) an ice mountain in Wallingford, 
Rutland County (Vt.), is described, which is ordinarily 
known in the neighbourhood as the ice-bed. An area of 
thirty or fifty acres of ground is covered with massive 
(/ebris of grey quartz from the mountains which overhang 
it; and here — especially in a deep ravine into which many 
of the falling blocks of stone have penetrated — ice is found 
ill large fjuantiiies. It appears to be formed during the 
melting of the snow in February, March, and April, and 
vanishes in the course of the summer, in hot years as early 
as the last days of |£Me^ ^ 

'riiesc (lescriptiMi^MUQ,^^^^ the Olacidre of Arc-sous- 
(>icon, in which many of the American ice- 

caves are reproduced. J|^PHpbican photograph is Cijyrr 
rent in this country, in l^e form of a stereoscopic li^de, 
representing an ice-cave in the White Mountains, New 
Hampshire ; but it is only a winter cave, and in no way 
resembles any of the glaci^res I have seen« It is merely a 
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collection of long and slender icicles, with beds of ice 
formed upon stones and trunks of trees on the ground ; 
nothing more, in fact, than is to be seen in any tolerably 
severe winter in the neighbourhood of a cascade in a shel- 
tered Scotch burn. 

The ‘ American Journal of Science ’ (xxxvi. 184) gives a 
curious instance of a freezing-well near the village of Owego, 
three-quarters of a mile from the Susquehanna river. The 
depth of the well is 77 feet, and for four or five months in 
the year the surface of the water is frozen so hard as to 
render the well useless. Large masses of ice have been 
found in it late in July. A thermometer, whicli stood at 
68® in the sun, fell to 30® in fifteen minutes at the bottom 
of the well ; and the men who made the well were forced to 
put on thick clothing in June, and even so. could not work 
for more than two hours at a time. No other well in that 
neighbourhood presents the same phenomenon. A lighu'd 
candle was let down, and the flame bocanu^ agitated and 
thrown in one direction at a depth of 30 feet, but was 
quite still at the bottom; where, however, it soon died out. 
The water is hard or limestone water. 

Rocks of volcanic formation would seem to afford fa- 
vourable opportunities for the formation of ic(‘. Scropo 
mentions this fact in an account of the curious (li>tricl called 
Eiffel or Eifel, in Rhenish Prussia, which was puhlisln d 
originally in the ‘ Edinburgh .Journal of Science/ * and ha s 
since been translated in Keferstein’s Deutschlaiicl.f d’lie 
village of Roth, near Anderni^C^ on a curn id of 
basalt^ derived from the cone which has at somi 

time sent down a stream of laf^^the north ami west. A 
small cavern near the village, forming the mouth of a 
fissure in the lava-stream, half-way up the cone, displays a 
phenomenon which the writer says he has often observed 
• T. 1S4. t iv, 300. 
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in volcanic formations. The floor of the cavern was covered 
with a crust of ice at the time of his visit, about noon on a 
very hot day in August. The peasants report that there is 
always ice in summer, and never in winter, when the sheep 
retreat to the cave on account of its warmth. Steininger* 
found a thickness of 3 feet of ice on September 19, 1818, 
but it was evidently in a melting state, and the thermo- 
meter stood at 36*5 F. in the cavern. He describes it as 
possessing a narrow entrance facing north, entirely shel- 
tered from the sun by lava-rocks, and by the trees of a 
wood which covers the cone of scoria. 

Scrope believes that this is the mouth of one of the 
arched galleries so frequently met with under lava in Ice- 
land, Bourbon, and elsewhere; and on this he founds his 
explanation of the phenomenon. If the other extremity 
is connected wdth the external air at a much lower level, a 
curnuit of air must be constantly driven up this gallery, 
and in its passage will be dried by the absorbent nature of 
the rock — which is perhaps partly owing to the sulphuric or 
muriatic acid it containsf — and the evaporation caused by 
this current produces a coating of ice on the floor of the 
grotto, where there is a superficial rill of water. The more 
rarificil the lower external air, the more rapid will be the 
current of cool air; and, therefore, the greater the evapo- 
ration. The winter phenomenon is to be explained by th.e 
fact that the current of air will be about the mean annual 
temperature of the district, taking its temperature, in fact, 
froTYi the rocks it passes ; and, therefore, 

hy coutnist the grotto ”^fl||yp****** warm. 

Tlie same waiter ment^||ii[l a similar example of summer 

i ‘ 

* Die erlo^henen Vnlkme in der Eifd^ S. 59. 

t Dr. Gmelin, of Tubingen, detected the presence of ammonia both in 
clinkstone kva and in columnar basalt {American Jownud <(f Science, It. 
371 ). 
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ice in Auvergne.* There is a natural grotto in the basalt 
near PonMS^ibaud, some miles to the north-west of Cler- 
mont, in which a small spring is found partly frozen 
during the greatest heats of summer, while the water 
is said to be warm in winter ; probably, Scrope observes, 
only seeming to be warm by contrast with the external 
temperature. The water is apparently frozen by means of 
the powerful evaporation produced by a current of very 
dry air proceeding from some long fissures or arched 
galleries which communicate with the cave. In this ca^e 
also the writer suggests that the air owes its dryness to the 
absorbent qualities of the lava through which it passes: he 
repeats, too, the remark that the phenomenon is of com- 
mon occurrence in caverns in volcanic districts.f 

There is a remarkable instance of ice occurring undt'r 
lava, near the Casa Inglese on Mount Etna, which it may 
be as well to mention, though the causes of its existtmce 
have probably nothing in conmmon with the phenomena 
of ice-caves, or summer ice. An account of it is to be 
found in Sir Charles LyelPs ^Elements of Geology.’} It 
appears that the summer and autumn of 1828 w(?r(i s<) hot, 
that the artificial ice-houses of Catania and tln‘ adjoining 
parts of Sicily failed. Signor M. Geminellaro had long 
believed that a small mass of perennial ice at tlie foot (»f 
the highest cone of Etna wjus only a part of a larg(‘ and 
continuous glacier covered by a lava current, and from 
this he expected to derive an abundant supply of ice. lle‘ 
procured a large body of workmen, and quarried into 

♦ GeUogy an4 Extinct Volcames of Otntral Fram-r, p. r>o (st^cowl 
edition). 

t Mr. William Longman haa informed m^at some jeara utro ho hud irt* 
given him in aummer, when he wa« on a visit to th« i»ap« ctor of ui 
Pont Qibaud. and he vaa told that it was formed in a nui^hhouring ctivoni 
during the hot season. 

} Original edition of 1830, i. 369. 
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ice ; but though he thus proved the superposition of lava 
for several hundred yards, the ice was so hardr^and the 
expense of quarrying consequently so great, that the works 
were abandoned. This was on the south-east of the cone, 
not far from the Casa Inglese. Sir Charles Lyell suggests 
that, probably, at the commencement of some eruption, a 
large mass of snow has been thickly covered with volcanic 
sand, showered upon it before the arrival of the lava itself. 
This sand is a non-conductor of heat, and would therefore 
tend to preserve the snow from complete fusion when the 
hot lava-stream passed over it, and thus the existence of 
the underground glacier may be explained. The peasants 
of the district are so well acquainted with the non-conduct- 
ing prop('rties of volcanic sand, that they secure an annual 
store of snow, for providing water in summer, by strewing 
a layer of sand a few inches thick upon a field of snow, 
thus (jffectually shutting out the heat of the sun. It is 
curious that when De Saussure visited Chamouni for the 
Hrst time, his attention was arrested by the sight of women 
sowing what seemed to be grain of some kind in the snow ; 
but, on oiKjuiring, he found that it was only black earth, 
which tlio inhabitants spread on the snow in spring, in 
order to make? it disiippcar sooner. He was told that snow 
thus tr(‘ated would melt a fortnight or three weeks before 
(he ordinary time for its disappearance in the valley; but 
it will be seen that this does not contradict the theory of 
tlie Sicilian petussints.* 

Sir Charles Lyell adds that, after what he saw on Mount 
Ktna, he should not be suiprised to find layers of glacier 
and lava alternating in^|^e parts of Iceland. 

* Soo Professor Tyndall’s GlaeUrs of the Alfe^ for an account of glacier- 
tables, BatKUcones, &c. Anyone who has walked on a glacier will have 
noticed the little pits which any small black substance, whether a stone or<a 
dead insect, sinks for itself in the ico. 
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Something similar was observed by Von Kotzebue, near 
the sound which bears his name.* His party was encamped 
on a large plain covered with moss and grass, when they 
discovered a fissure which revealed the fact that the moss 
and grass were but a thin coating on a layer of ice a 
hundred feet thick. This was not mere frozen ground, but 
aboriginal ice ; for, in the ice which formed the walls of 
the fissure, they found the bones and teeth of mammoths 
embedded. 

The frozen soil of Jakutsk, in Siberia, has for many 
years attracted considerable attention. The ordinary law 
of increase of temperature in descending below the surface 
of the earth would appear, however, to be only modified 
here; for it is found in sinking a well which lias afforded 
opportunities for observing the state of tlie soil, that the 
temperature gradually increases with the depth. f 

Two ice-caverns were examined by Georgi, in the course 
of his travels in Russia. | One occurs near the mines of 
Lorgikan, on the east side of a hill about 450 feet high, 
not far from the confluence of the Liirgikan stream with 

* Gilbert, Annalen, Ixix. 143, 

t According to the latest accounts I hare Wfn ablr* to nl t.tin, a icrnp» p.j- 
txnre of 20'76® F. had already been reached si>iT»e yrars a^ro ; thi* tej«u erutun', 
a few feet from the surface, being 14° hflow” freezing. 1'Ik* ^^oil ht-rt » 
thaws to a depth of 3 feet in the hottest summer. Sir U. Mnreliivon wn.u 
to Russia, in February last, for further information reganlitig well 
[Since I wrote this. Sir Roderick Murchison has app!if*il to tin* Secret.irv 
of the Imperial Academy of St. PetenXriirg for further information respeet- 
ing the investigations at Jakutsk. The Sccrelaiy gives a reference to Mid- 
dondorirs SihmBche Raise, Bd. iv. Th. I, J|e Lieferung, K/itm, 18fil. 1 
haVe only been able to dnd the edition of 18^81 ; but in that ctlition, nndrr 
the heading MtiiearalogischeBefiharhtunfftn, e!al)onite tables of the meteondo. 
gieal eondiitOA of JakuUk are giwp (b^4d). Also, under the heading 
Ghotherfnimike Beobaohtmffen, very oMAt mformulion respecting the frozen 
earth will bo ^wmd (i. 157, &c.). The fwint at which » 

tempemtnre of $29 will be attained, to reckoned variously at from 600 ta 
1,500 5Mt below the mOMo.] 

I JSMw im Bnenisnkm Rekk, i. 359 ; St. Feietsbiurg, 1772. 
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the Schilka (a tributary of the Amur), in the prorince of 
Nertschinsk. In the course of driving an adit in one of 
the lead-mines, in the year 1770, the workmen were struck 
by the hollow sound given forth by the rock, and, on in- 
vestigation, they found an immense grotto or fissure, of 
which the entrance was so much blocked up by ice that 
they bad much difficulty in sliding down by means of 
ropes. The fissure extended under the hill, in a direc- 
tion from north to south, and was 130 fathoms long, from 
1 to 8 broad, and from 3 to 12 high. Where it ap- 
proached nearest the surface, the thickness of the roof 
was about 10 fathoms. The rock is described by Oeorgi 
as quarzifj^ brdunlich^ und von einem starken KaXh- 
schuss. He found the greater part of the walls covered 
with ice, and many pillars and pyramids of ice on the floor. 
The cold was moderate, and was said to be much the 
same in summer and winter. Patrin has given a fuller 
description of the same cavern in the Journal de Pky*- 
siquff.* The lead-mine is in limestone rock, containing a 
third part of clay. The entrance to the glaci^re was still 
difficult at the time of his visit, and it was necessary to 
use a rope, and also to cut steps, for the descent was made 
along a ridge of ice with almost perpendicular sides. The 
spet;taole presented by the decoration of the roof was re- 
markably beautiful, long festoons and tufts of ice hanging 
<lown, light and brilliant aa||ilver gauze : this ice was sup- 
posed to be formed from the abundant vapours of the 
beginning of winter, resembled glass blown to tiie 
utmost tenuity. It was oi^ystaUised, too, in a wonderful 
manner. Patrin foun^^^ll^undles of bexahedral tubei^ 
the walls of which were fo^ped of transverse needles : ^e 
diameter of these tubes was-from two to six lines only, but 
at the lower extremities they opened out into bellow six- 
• xxxTiii. 231 (sn. 1791), in u Mlieb MUed Jis 
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sided pyramids, more tban an inch in diameter, so that the 
festoons, sometimes as large round as a man, presented 
terminal tufts of some feet in diameter, which glittered 
like diamonds under the influence of the torches. To-* 
wards the farther end of the fissure, stalactites of solid ice 
were found, displaying all the forms and more than all the 
beauty of limestone stalactites. The other instance men- 
tioned by Georgi occurred in the mines of Serentvi, where 
two of the levels yielded perennial ice, and were thence 
(Georgi says) called LedenoL A spring of water ^flowed 
from the rock at a depth of thirty fathoms below the sur- 
face, and was promptly frozen into a coating of ice a foot 
thick. Patrin* visited Serentvi, but he did not observe 
any ice in the mines. He believed the rock to be very 
ancient lava. 

Eeichf mentions a cavern on Mount Sorano which con- 
tains ice, quoting Kircher;t but he seems to have misin- 
terpreted his author’s Latin. § He also reefers to the 
existence of ice in the mines of Ilerrengriiiid in Hungary, 
and Dannemora in Sweden. Kircher, who has t\w cnnlit 
of having been the first to call attention to tin* incrcas(' of 
temperature in the earth, inad»; full (injuiri^s into tln» 
temperature of the mines at Iferrengnind, but In* w.-s nor 
informed of the existence of ice. jj Town-on \isitrd tln*s.* 

* L.C., p. 236. t fU'(»ho>'htitvn‘ n. * , j'>l 

I Mundua Subterrawua, i. 220 (i. 239, in th»‘ « -f 

I * Vidi ego in Monte Horano cryptain vfluti giiwif' iurru-t.tUnn, 
is fornice hinc imle stiriis dependentibns, e quihiiH vit ini 
poenia leetiro tempore eonSciant, aqme vinoque quaj I is infunduntur rr 
fHgmndis aptisshna, extrrmo rigore in flummas bibf ntium doi^i ia , 
mntato.’ 

I Both here and at Bebemnitz; Kircher fniuln pnrtiouiar mqiiirir^ on a 
svl^'ect of which scientific men have altog^her lout sight At hr 

tffked the attperintendenit, an ernfanant Vtsmuncvli wl in fi^dinUi * 

--wipandii narrat jdnra mmpta ; and at llrrmigruod, ulrtm 

opptBnmt IkmuntM am pygmnil^rtapcndit ialu tascur fuUse, ti'audttoa 
phaHu. (Edition of I67$» 11*203,205.) 
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mines in the course of his travels in Hungary, and neither 
does he make any mention of ice in connection with them. 
He describes them as lying south of Teplitz, in a limestone 
district, with sandstone in the more immediate neighbour- 
hood. The mines themselves (copper mines) are in a kind 
of mica-schist, which the people call granite. The super- 
intendent of mines informed Beich that one of the shafts 
is called the ice-mine, from the fact that when the work- 
men attempted to drive a gallery from south to north, they, 
came upon ice filling up the interstices of the Haldensteiriy 
within five fathoms of the commencement of the galleiy. 
The temperature was so low, and the expense caused by the 
frozen mass so great, that the working was stopped. 

The iron mines of Dannemora, eleven leagues from Up- 
sal, contain a large quantity of ice, according to a manu- 
script account by Mr. Over-assessor-of-the-board-of-mines 
Winkler: ♦ Jars, however, in his Voyages MUaUurgiqueSy^ 
gives a full description of them without mentioning the 
existence of ice. He states that ice is found in the mines 
of Nordmarck, three leagues from Philipstadt in W^’erme- 
land, a province of Sweden : these mines are merely nu- 
merous shafts sunk in the earth, reaching to the bottom 
<>f the vein of ore, so that they are fully exposed to the 
light, and yet the walls of the shafts become covered with 
i<!e at the end of winter, which remains there till the 
middle of September. Jars believed that, if it were not 
for the heat caused by Jblasting, and by the presence of 
the workmen, the icje wpuld be perennial. Humboldtj: 
speaks of the ice in these mines and on th'3 Sauberg. 
Reich states that ice is found in the mill-stone quarry of 
Nieder-Mendig, quoting- Karsten’s Archiv fur Bergbau.^ 
The ice is found in the hottest days of summer, although 

* Reich, 199. t h WS (Lyon, 1794). 

{ UtberdUimtmrdMehm ^i^SSS^ .v. 



27il NOTICES OF VABIOUS ICE-<IAVES. 

the interior of the quariy is connected with the outer air 
by many side shafts. The porous nature of the stone is 
assigned as the cause of the phenomenon. Daubenj (On 
Volcanoes) describes the remarkable basaltic deposits at 
Niedermennig — as hespdils it — but says nothing of the 
existence of ice. 

Daubuisson * speaks of a Schneegruhe^ on a summit of 
the Riesengebirge^ in Silesia, 4,000 feet above the sea ; but 
such holes are common enough at that elevation, and I 
have seen two or three remarkable instances on the Jura, 
within the compass of one day’s walk. Voigt f describes 
an Eiagruhe in the Bhdngebirge, on the Ringniauer^ the 
highest point of the Tagatein, where abundant ice is found 
in summer under irregular masses of columnar basalt. 
Reich had received from a forest-inspector an account 
of an ice-hole in this neighbourhood, called Uvij)fen^ 
which is apparently not the same as that mentioned by 
Voigt. 

In the Saxon Erzgebirge there are three points rcunark- 
able for their low temperature,^ in addition to the mines 
on the Sauberg mentioned above. These an? the Ifeiu’- 
in the Stockwerk at Alteiiberg, where the m(*an 
of two years’ observations gives the ttunperature ()®*54 F. 
lower at a depth of 400 feet than at the surface ; tluj adit 
of Henneberg, on the Ingelbach, near Johanngeorgenstadf, 
where the temperature was again 0‘^-54 F. lower than in 
shafts some hundred feet higher; and the We las Adler 
adit, on the left declivity of the valley of the Schwarz- 
wasser, above the Antonshiitte. It would appear that 
there are local causes which affect the temperature in the 
Er^birge, for Reich found that in several places the moan 

* Ba$atte» de la Saxe^ p. 147. t Mimtraloff, Rriscn, ii. 123. 

I Bsiofa, 200, 201 ; Bisehoi^ P^sical Researckes on He Initmol liuU of 

tk$ aUi, 46 , 47 . 
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temperature of the soil was higher than that of the air: 


for instance — 

Soil Air. 

Height above 
the sea. 

Altenbeig 

42-732® F»hr, 41-27* 

2,460 fttt. 

Markus Bohliug 

43fi42® „ 41-882® 

1,870 „ 

Johanngeoigenstadt . 

43.11fi» „ 41-09® 

2,460 „ 


The temperature at Markus Bohling is peculiarly anoma- 
lous^ considering the elevation of the surface above the sea. 

There is said to be an ice-cave in Nassau, but I have 
been unable to obtain any account of it, unless it be the 
same as the ice-field mentioned on page 303. 

There is a cave in the south-east of Hungary* which 
I)resents the same features as several of the glaciSres I have 
visited. It is called the Ice-hole of Scherisciora, and is 
described as lying in the Jura-kalk, at a distance of 2^ 
hours north-east from the forest-house of Distidiul. The 
approach is by ladders, down a pit 30 fathoms wide and 
24 deep ; and when* the bottom of this pit is reached, an 
(entrance is found to the cave in the north wall, in the 
neighbourhood of which is congealed snow which shortly 
becomes ice. The floor of the first chamber is composed 
of glacier-ice, separated from the side walls by a cleft 
troin I to 3 feet wide, where it shows a depth of from 
4 to () feet ; it is as smooth as glass, and about 6 fathoms 
from the entrance a cone of ice stands upon it, 8 or 9 
feet high. Both the floor and the cone are at once seen 
to be transformed remains of ancient masses of snow, and 
:ire of a dirty yellow colour. 

At the back of this chamber, a narrow passage opens 
t owards the interior of the mountain, and winds steeply 
down with a height of 4 feet, and a length of a few 

* rdt4‘.r8, GeotogUehe vnd mineraiogiaeke Siudieh cZesI iu d M U e k iik 
Ungam, in the SHtsungsheriehU der kai$. Ak. WkUt K zliii., Ite 
d. 43A Sea also pages 994 aad 418 of thaasme toliim^ (yaw 1861)* 
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fathoms, till a magnificent dome is reached, on the beau- 
ties of which Herr Peters becomes eloquent. The floor is 
so smooth that crimpons are necessary, and stalagmites 
and stalactites of ice are found in rich profusion, the lat- 
ter being generally formed on small limestone stalactites, 
while the former have no such nucleus. 

There is another opening near the original entrance to 
the cave, a sort of fissure covered with elegant forms of 
ice, leading to a steep shaft. The imperial forester of 
Topfanalva was bold enough to let himself down the slope 
of ice which formed the edge of the shaft, on a rope lad- 
der 60 feet long, notwithstanding the difficulty of grasp- 
ing the iron steps which of course lay pressed on to tlie 
ice; but when he had descended about 30 feet, the shaft 
became perpendicular, and stones thrown in showed a very 
considerable depth. There appeared to be no sound of 
water in the abyss below. 

Both entrances, that to the shaft as well as that to the 
second chamber, were ornamented with delicate? icc? crys- 
tals, which occurred both on the limestone stalactites and 
on the walls, and presented almost the appearance cd' |)laats 
of cauliflower. The ice-floor of the first chamber is d* • 
scribed as consisting of a ^coarse-grained’ material. 

In the south-east of Servia, on the western slofx' of ATfxmr, 
Etagn, is a pit 20 feet in diameter, and 40 or oO hx t dt ep, 
the bottom of which is reached by a succession of trunks 
of trees with the branches lopped off, a sort of luddt i 
called stouba by the natives.* The peasants assert that 
the snow and ice disappear from this pit in September, ?md 
do not reappear before June. The Swiss peasants have 
never yet got so far as to say that the snow in their pits 
disappears in winter and returns in summer. Bouef found 

* ladd«r» m in ordliisrv w in the Jura. 

t TwrquU ^JSy/rSpe^ i 182 (be quotes biiwielf aa i. ISO, in the SiUungslK 
ii» k. Ak. in Wisn^ alia. 1* 224). 
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the temperature of the bottom of the pit to be 28®’4 F., 
while that of the air outside was 76® Fi The same writer* 
mentions a source in a mill-stone quany in Bosnia which 
is frozen till 'the end of June. 

* L. c., p. 621 . 
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CHAPTER XVII. 

HISTORY OF THEORIES RESPECTINO THE CAUSES OF 
SUBTERRANEAN ICE. 

The only glaci^re which is in any sense historical, is 
that near Besan^on ; and a brief account of the different 
theories which have been advanced in explanation of the 
phenomena presented by it, will include almost all that 
has been written on ice-caves. 

The first mention I have found of this cave is contained 
in an old history of the Franche Comte of Burgundy, pub- 
lished at Dole in 1592, to which reference has been already 
made. Gollut, the author, speaks more than once of a 
glaciire in his topographical descriptions, and in a short 
account of it he states that it lay near the village of 
Leugne^ which I find marked in the Delphiual Atlas 
very near the site of the Chartreuse of Grace-Dieu ; so that 
there can be no doubt that his glaciere was the same with 
that which now exists. His theory was, tliat the dense 
covering of trees and shrubs protected the soil and the 
surface-water from the rays of the sun, and so the cold 
which was stored up in the cave was enabled to withstand 
the attacks of the heat of summer.* In the case of many 

* As Oollttt's phriseology is peculiar, it may be as well to reproduce hie 
aoeoimt of the cave:— ' Je no vonx paa omettro toutefoia (puiaque je suia eu 
cea oauz) do mettfo on momoiro Is commodity quo nataro hat doa^ k quel- 
quoa dolicats, puio qn’an fond d’nn mStagne do LeugnA la glace {gUutse in 
^ indfxX ** treiiTO on atU, poor lo plaisir do cons qai aimSt a boire fraia. 

Hdanmoina dana so UgB ctink so paid, nS pour aiitro raison (ainsi qno io 
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of the glaci^res, there can be no doubt that this idea of 
winter cold being so preserved, by natural means, as to 
resist the encroachments of the hotter seasons, is the true 
explanation of the phenomenon of underground ice. 

The next account of this glacidre is found in the His- 
tory of the Royal Academy of Sciences (French), under 
the year 1686 ,* but no theory is there suggested. The 
writer of the account states that in his time the floor of 
the cave was covered with ice, and that ice hung from the 
roof in festoons. In winter the cave was full of thick va;- 
pours, and a stream of water ran through it. The ice had 
for long been less abundant than in former times, in con- 
sequence of the felling of some trees which bad stood near 
the entrance. 

The Academy received in the same year another letter 
on this subject, confirming the previous account, and add- 
ing some particulars. From this it would seem that people 
flocked from all sides to the glacidre with waggons and 
mules, and conveyed the ice through the various parts of 
Burgundy, and to the camp of the Saone; not thereby 
diminishing the amount of ice, for one hot day produced 
as much as they could carry away in eight days. The ice 
s(;emed to be formed from a stream which ran through the 
cave and was frozen in the summer only. The writer of 
tills second account saw vapours in the glacidre (the editor 
< f tile Histoire de VAcadimie does not say at what sea- 
son the visit to the cave^took place), and was informed that 

jKinse) que pour ce qua Ion hat d4pouil]^ le doasns do la mStagne d*«ttO 
/‘fKtifiBe et aulte fuataie de boia, qni no penaettoit paa que les raio^ da 
Foleil vinsent ^chauffer la terre et d^icher lea distillationa, que so cd^oiSt 
iuequea au plus baa et plus ftoid de la montague: on (par I'antiphrisMo) 
lo froid a^epoiaaisaoit/ et ae reaenoit^ oontre lea ohaleuta, entonuoitaa H 
environnantea le long de I’estd, toiite la ouooaferanoa ext4imra da 
UUtoire^ p. 87. 

* HUU d$ tAicod,, t. 2. 
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tiis was an infallible sign of approaching rain ; so much so, 
that the peasants were in the habit of determining the 
eoming Weather by the state of the grotto. 

In 1712, M. Billerez, Professor of Anatomy and Botany 
in the University of Besan^on, communicated to the Aca- 
demy* an account of a visit made by him to this cave in 
September 1711. He found 3 feet of ice on the floor of 
the cave, in a state of incipient thaw, and three pyramids, 
from 15 to 20 feet high and 5 or 6 feet in diameter, which 
had been already considerably reduced in size by thaw. 
A vapour was beginning to pass out from the cave, at the 
highest part of the arch of entrance; a phenomenon which, 
he was told, continued through the winter, and announced 
or accompanied the departure of the ice : nevertheless, the 
cold was so great that he could not remain in the glaci^^re 
more than half an hour with any sort of comfort. The 
thermometer stood at 60® outside the cave, and fell to 10®t 
when placed inside; but thermornetrical observations of 
that date were so vague as to be useless for present pur- 
poses. The ice appeared to be harder than the ordinary 
ice of rivers, leas full of air-bubbles, and more difficult 
to melt. 

M. Billerez enunciated a new theory to account for 
phenomena presented by the cave. He observed that t]j<! 
earth in the immediate neigh bourliood, and especially above 
the roof of the grotto, was full of a nitrous or arnmoniiu' 
salt, and he accordingly suggested that this salt was dis- 
turbed by the heat of summer and mingled itself with th<* 
water which penetrated by means of fissures to the grotto, 
andiBO the cave was affected in the same way as the srnalh r 
vessel in the ordinary preparation of artificial ice. He had 

* JSUt d€ ts 1712, p. 20. 

t Out h dinr^VL Billsres explains — d 10 dtQrh au-detsous du irh^grand 
JMdL What the 60^ may be worth, 1 cannot say* 
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heard that some rivers in China freeze in summer from the 
same cause.* 

In 1726, a further communication was made to the 
Academy by M. des Boz,f Royal Engineer, describing four 
visits which he had made to the grotto near Besan^on at 
four different seasons of the year, viz., in May and Novem- 
ber 1725, and in March and August 1726. In all cases 
he found the air in the cave colder than the external air, J 
and its variations in temperature corresponded with the 
external variations, the cold being greater in winter than 
in summer. 

M. des Boz ascribed the existence of ice in the cave to 
natural causes. The opening being towards the north- 
east, and corresponding with a gorge in the hills opposite, 
running in the same direction, none but cold winds could 
reach the mouth of the grotto. Moreover, the soil above 
was so tliickly covered with trees and brushwood, that the 
rays of the sun could not reach the earth, much less the 
rock below. Credible persons asserted that since some of 
tiui troths liad been felled, there had not been so much ice 
ill tlio cave. 

In order to tcist the presence of salt, M. des Boz melted 
soin<^ of th(' ice, and evaporated the resulting water, but 
found no Uistc of salt in the matter which remained. § He 
<leiii(*d the existence of the spring of water which previou5 
accounts had mentioned, and believed that the water which 

* 'ronrnt'fort ( Voyage du Levant, iii. 17) believed that the ammoniac salt, 
of wltioli tho cart.lL was full in some districts near Erzeroum, had something 
fo <io with tho piTsistence of snow on the ground there. 

t iUsL de CAcad.f an 1726, p. 16. 

t But SCO on this point the experience of M. Thuij, in the Glacidre of 
S. Georges (Appendix). 

§ Sir Roderick Murchison's suggestion of the possible influence of salt in 
producing the phenomena of his ice-cave in Russia, did not» of course, pro* 
rood upon the supposition of salt actually mingling with water, but onty of 
its increasing the evaporation of the air which came in contact with it, 
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' «ime teeltud/inow, and^tmi 

/ vik ltS7» tiie Duo de L6fi oa«ed tiio whol# of the Hoe 
4k he tmowi ftom the eeve^ for the use of the army of 
tSie Saone, which he oommaiided» In 1743 the ice had 
formed again^ and the grotto was subjected to a very careful 
in^estigaiion by M. de Gosdgny, chief engineer of Besan- 
pon, in the months of August and October.* The ther- 
mometer he used had been presented to him by the Aca- 
demy, and was veiy probably constructed by M. de K^aumur 
ImoBeU, for de Cossigny’s account was sent through M. de 
ltdaumur to the Academy, but still the observations made 
with it cannot be considered very trustworthy. On the 
Sth of August, at 7.30 a.m., the temperature in the cave 
was above the zero point of this thermometer^ and at 
11.30 A.1I. it had risen to 1® above zero. On the 17th of 
October, at 7 A.M., the thermometer stood at and at 
4 r.M. it gave the same register. 

M. de Cossigny found that the entrance to the cave was 
rather more than 160 feet above the Abbey of Orace-Dieu, 
and about half a league distant by the ordinary path. A 
great part of his* account is occupied by contradictions of 
previous accounts, especially in the matter of (Irrnensions. f 
The people of Besan^on had urged him to stay only a short 
time in the cave, because of the sulphureous and nitrous 
exhalations, but he detected no symptoms of anything of 
that kind. The most curioUvS thing which he. saw was tho 
soft earth which lay, and still lies, at the bottom of the long 
slope of ice by which the descent is made ; and he subjectotl 
this to various chemical tests and processes, but could not. 

* AfAn. ffkBmiU S PJeadhiUe par differs S^amne, I 195. 

t A long acoountWM pfnblished in a history of Burgundy, printml nt 
Dijon, in quarto^ in 1737, wbidi I hare not hern able to find. It wih from 
tha fsmo lonm it ttis ateovat in tbt Hitt of the Academy, in 1726, 



find that it aontatead anything difiTaranl ftom aidinary 
aartibi. ♦ 

When M. de Cowdgny Timted tb e cava^ tbm were thirteen 
or fourteen columns of ice^from 6 to 8 feet high, and he was 
in consequence inclined to doubt the accuracy of the state- 
ment of M. Billerez, that in his time (1711) tiiere were 
three columns only, from 15 to 20 feet high. Bui my own 
observation of the shape of the columns suggested that the 
largest of all was probably an amalgamation of several 
others ; so that it is not unreasonable to suppose that after 
the Due de Levi removed the large columns seen by M. 
Billerez, a number of smaller columns were formed on the 
old site, and that these had not become large enough to 
amalgamate in 1743. 

Not satisfied with these visits of August and October, 
M. de Cossigny visited the cave in April 1745. He found 
the temperature at 5 a.h. to be exactly at the freezing 
pointy and at noon it had risen From this he con- 
cluded that the stories of the greater cold in the cave 
during the summer, as compared with the winter, were 
false. 

In 1769, M. Prevost, of Geneva, visited the cave, as a 
young man ; and in 1789, he wrote an account of his visit 
in the Journal de Geneve (March), which was afterwards 
inserted as an additional chapter in his book on Heakf 
lie believed that one or two hundred toisea was the 
utmost that could be allowed for the height of the hill 
in whicli the glaci^re lies, — a sufficiently vague approxi- 
mation. He rejected the idea of salt as the cause of ice, 
and came to the conclusion that the cave was in fact 
nothing more than a good natural ice-house, being pro- 

* 1 took this earth to be a collection of the particles eanied down the slope 
of ice by the heary mins of the month preceding my visiti K. de Cossigny 
speaks of the abundant mins of July, bis visit being in August. 

f Rtcherehes sur la Chakwr ; Geneva and Peris, 1792. ' 



IMS 


laiSTOBT OF THEORIES RESFECTINO 


tected by dense trees, and a thick roof of rock, while its 
opening towards the north sheltered it from all warm 
winds. He accounted for the original presence of ice as 
follows: — In the winter, stalactites form at the edges of 
various fissures in the roof, and snow is drifted on to the 
floor of the cave by the north winds down the entrance- 
slope. When the warmer weather comes, the stalactites fall 
by their own weight, and, lying in the drifted and con- 
•gealed snow, form nuclei round which the snow is still 
further congealed, and the water which results from the 
partial thaw of portions of the snow is also converted into 
ice. Thus, a larger collection of ice forms in winter than 
the heat of summer can destroy; and if none of it were 
removed, it might, in the course of years, almost fill the 
cave. At the time of his visit (August), M.. Prevost found 
only one column, from 6 to 8 feet high. 

In 1783 (August 6), M. Girod-Chantrans visited the 
Glaci^re of Chaux (so called from a village near the gla- 
ci^re, on the opposite side from the Abbey of G rau(‘- 
Dieu), and his account of the visit appeared in the Jour- 
nal dea Jlfincs *of Prairial, an iv., by which time the writiT 
had become the Citizen Girod-Chantrans. lie found a 
mass of stalactites of ice hanging from tlie roof, as if se(?k- 
ing to join themselves with corresponding stalagniit(‘s on 
the floor of the cave; the latter, five in number, b(‘ing not 
more than 3 or 4 feet high, and standing on a thick .sheet 
of ice. There was a sensible interval between this |jas< - 
ment of ice and the rock and stones on which it r()pt)st^d : 
it was, moreover, full of holes containing wafer, and the 
lower parts of the cave were unapproachable by revison of 
the large quantity of water which lay there. TIuj th<jrmo- 
meter stood at 35®'9 F. two feet above the floor, and at 
78® F. in the shade outside. M. Girod-Chantrans detcr- 
* P.-65. Now called AnnalM des Minuk 
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mined^ from all he saw and heard, that the summer freezing 
and winter thaw were fables, and he believed that the cave 
was only an instance of Nature’s providing the same sort of 
receptacle for ice as men provide in artificial ice-houses. 
He was fortunate enough to obtain by chance the notes of 
a neighbouring physician, who had made careful observa- 
tions and experiments in the glaci^re at various seasons of 
the year, and a prScia of these notes forms the most valu- 
able part of his account. 

Dr. Oudot, the physician in question, found ten columns 
in January 1778, the largest of which was feet high. 
The flooring of ice was nowhere more than 15 inches thick, 
and the parts of the rock which were not covered with ice 
were perfectly dry. The thermometer — M. Girod-Chantrans 
used Keauinur, so I suppose that he gives Dr. Oudot’s ob- 
servations in degrees of Reaumur, though some of the 
results of that supposition appear to be anomalous — gave 
22° F. within the cave, and 21^ F. outside. 

In April of the same year, the large column had increased 
in lun'ght to the extent of 13 inches; and the floor of ice 
on which it stood was 1^ inch thicker, and extended over 
a larger arc^a than before; the thermometer stood at 
F. and o2° F. respectively in the same positions as 
in the formta* case. In July, the large column had lost 
() incla's of its height, and the thermometer gave 38°’75 F. 
an<l 74'* 7J F. 

In October, the large column was only 3 feet high, and 
many <^f th(^ others had disappeared, while their pedestal 
iiad bircoTin* mucli thinner than it bad been in the preceding 
months. There was also a considerable amount of mud 
in f lie cave, brought down apparently by the heavy rains of 
autumn. The thermometer gave 37°’6 F. and 63°'5 F. 

On the 8th of January, 1779, there were nine columns of 
ve ry beautiful ice, and one of these, as before, was larger 

u 
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than the rest, being 5 feet high and 10 feet in circum* 
ference. The temperatures were 21® F. and 16®*15 F. in 
the cave and in the open air respectively. 

Tradition related that, before the removal of the ice in 
1727, one of the columns reached the roof, (Prevost calcu- 
lated the limits of the height of the cave at 90 and 60 
feet,) and this suggested to Dr. Oudot the idea of placing 
stakes of wood in the heads of the columns he found in the 
cave, in the hope that ice would thus collect in greater 
quantities under the fissures of the roof. Accordingly, he 
made holes in three of the columns, and established stakes 
4, 5, and 10 feet high, returniiigon the 22nd of February, 
after an interval of six weeks, to observe the result of liis 
experiment. He found the two shorter stfikes coinpIet(‘ly 
masked with ice, forming columns a foot in diameter; and 
the longest stake, though not entirely conoeal(‘(l by the 
ice which had collected upon it, was crowned with a beau- 
tiful capital of perfectly transparent ice, Tlie cobunns 
which had no stakes fixed upon them bad also incn*a«Ml 
somewhat in size, but not nearly in the sanu^ pr»)portion as 
those which were the subject of Dr. (huhd's expt riiiK iit. 
The thermometer on this day gave F. and olF I’\ as 
the temperatures. 

It may he remembered that I found (uu* v<‘ry lu-aririful 
column, far higher than any of those* inoiitioufd lo Dr. 
Oudot, and higher than those which M. Uilh-r*/ ^a\\\ 
formed upon the trunk and branches of a fir-tiec, I 
have now no doubt that the peculiar shape of aiioibor 
the largest of the three columns which wt ro in the cave .if 
the time of my visit — is due to the fa(*t of its br ing a cm!- 
lection of several smaller cohimns, which have in cfuirse of 
time flowed into one as they increased separately in bulk, 
and that its height has been augmented by adevicr^ similar 
to that adopted by Dr, Oudot. The two magnificent capi- 



THE CAUSES OP SUBTERRANEAN ICE. 


291 


tals which this column possessed^ as well as the numerous 
smaller capitals which sprang from its sides^ will thus be 
completely accounted for. 

One more account may be mentioned, before I proceed 
to the theory which has found most favour in Switzerland 
of late years. M. Cadet published some Conjectures on the 
formation of the ice in this cavern, in the Annates de 
Chimisy Nivose, an xi.* He saw the cave in the end of 
September 1791, and found very little ice — not a third of 
what there had been a month before, according to the ac- 
count of his guide. The limonadier of a public garden 
in Besanfon informed him that the people of that town 
resorted to the glaciere for ice when the supplies of the 
artificial ice-houses failed, and that they chose a hot day 
for this purpose, because on such days there was more ice 
in the cave. Ten chars w'ould have been sufficient to re- 
move all the ice JL Cadet found, and the air inside the 
cav»i seenuKl to be not colder than the external air ; but, 
nevertheless, JM. Cadet believed the old story of the greater 
abundance of ice in summer than in winter, and he at- 
teinpU'd to account for the phenomenon, 

Thi' ground above and near the cave is covered with 
l)cecli and chcsnut trees, and thus is protected from the 

f 

ra\s of the sun. The leaves of these trees give forth 
abundant moisture, which has been pumped up from their 
routs; and as this moisture passes from the liquid to 
the gaseous state, it absorbs a large quantity of caloric. 
I'hus, t hrougliout the summer, the atmosphere is incessantly 
retrigcu'ated by tlie evaporation produced by the trees 
round the cave; whereas in winter no such process goes 
on, and the cave assumes a moderate temperature, such as 
is usually found in ordinary caves. Unfortunately for 
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M. Cadet’s theory, the facts are not in accordance with his 
imaginaiy data, nor yet with his conclusions. He adds, on 
the authority of one of his friends, that the intendant of 
the province, M. de Vanolles, wishing to preserve a larger 
amount of ice in the cave, built up the entrance with a 
wall 20 feet high, in which a snc^all door was made, and 
the keys 'Were left in the hands of the authorities of the 
neighbouring village, with orders that no ice should lx* 
removed. The effect of this was, that the ice diminished 
considerably, and they were obliged to pull down the wall 
again. M. Cadet saw the remains of the wall, and tlu‘ 
story was confirmed by the Brothers of Grace-Dieii. If 
would be very interesting to know at what season this wall 
was built, and when it was pulled down. If iny ideas oii 
the subject of ice-caves are correct, it would be absolntel} 
fatal to shut out the heavy cold air of winter from the 
grotto. 

In 1822, ]M. A. Pictet, of Geneva, took up the fpiestion 
of natural ghicieres, and read a paper before tlie Ht?Ivetic 
Society of Natural Sciences,* describing liis visits to thi* 
caves of the Brezon and the Valley of Ih'posoir. In onlrr 

explain the phenomena presented by tln^se ('uve^, M. 
Pictet adopted De Saiissure’s theory of the priiifiph' «»!* 
Citves-'froUleSy rendering it somewhat inoro j>nTiso, ;uul 
extending it to meet the case of ice-eaves, ft \\t!l 
known that, in many parts of the world, cold currents ;u<‘ 
found to blow from the interstices of rucks : and thes(‘ an 
utilised by neighbouring proprietors, wlio bnild sheds (jvcj 
the fissures, and so secure a cool plact* for keeping meat, 
&c. Examples of such currents are met with nf‘ar I?oin<‘ 
(in the Monte Teatdceo)^ at J^ugano, I.tieerne (die mvo 
of Hergiswyl), and in various other districts. It is fotu.d 


• liihliothkque Univeraelh de Oenhe, PromiertJ t. xx. 
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that the hotter the day, the stronger is the' current of cold 
air; in winter the direction of the current is changed, 
and it blows into the rock instead of out from it.* De 
Saussure’s theory, as developed by M. Pictet, was no doubt 
satisfactory, so far as it was used to account for the pheno- 
menon of ‘ cold-caves,’ but it seems to be insufficient as 
an explanation of the existence of large masses of sub- 
terranean ice; of which, by the way, De Saussure must 
have been entirely ignorant, for he makes no allusion to 
such ice, and the temperatures of the coldest of his caves 
were considerably above the freezing point. 

Pictet represents the case of a cave with cold currents 
of air to be much the same as that of a mine with a ver- 
tical sliaft, ending in a horizontal gallery of which one 
extremity is in communication with the open air, at a point 
much lower, of course, than the upper extremity of the 
shaft. The cave corresponds to the horizontal gallery, and 
the various lissures in the rock take the place of the ver- 
tical shaft, and communicate freely with the external air. 
In summer, the columns of air contained in these fissures 
assume nearly the temperature of the rock in which they 
rest, that is to say, the mean temperature of the district, 
and therefore they are heavier than the corresponding 
external columns of air which terminate at the mouth of 
the cave; for the atmosphere in summer is very much 
al»ov(' the mean temperature of the soil, or of the interior 
of the earth at moderate depths. The consequence is, that 
the hiuavy cool air descends from the fissures, and streams 
out into the cave, appearing as a cold current; and the 
hotter the day is — that is, the lighter the columns of ex- 
ternal air — the more violent will be the disturbance of 
eciuilibrium, and therefore the more palpable the cold 


* See De Sauesure's account of hla numerous observations of such oaves 
ill the Voyage dans lea Alpes, sections 1404-1415. 



294 


HISTORY OF THEORIES RESPECTING 


current. Naturally, in this last case, the air which enters 
by the upper orifices of the fissures is more heated, to 
begin with, than on cooler days; but external heat so very 
slightly affects the deeper parts of the fissures, that the 
columns of air thus introduced are speedily impressed 
with the mean temperature of the district. In winter, the 
external columns of air are as much heavier than the 
columns in the fissures as they are lighter in summer; and 
so cold currents of air blow from the cave into the fissures, 
though such currents are not of course colder than the 
external air. Thus the mean temperature of the cave is 
much lower than that of the rock in which it occurs ; for 
the temperature of the currents varies from the mean 
temperature of the rock to the winter temperature of the 
external atmosphere. 

The descending columns of warmer air, in summer, 
must to some extent raise the temperature of the fissures 
above that which they would otherwise possess, that is, 
above the mean temperature of the place; hut that maN 
be considered to be counteracted by the corn‘>p«>n(ling 
lowering of the temperature of th(‘ fissures by ti»e intro- 
duction of cold air from the cave in wintm*. 15y a similar 
reasoning, it will be seen that for some time afh*r the s{>ring 
change of direction in the currents takes jdace, the tem- 
perature of the cave will be less than would hav(‘ ]>eeji 
expected from a calculation foTinded oji the tnn* mean 
temperature of the rock through whicli the fissm es pas'^. 
This, together with the fact of the porous natun* (»f thr 
rock in which most of the curious caves in the world 
occur, which allows a considerable amount of moisture l<» 
collect on all surfaces, and thereby induces a <h‘pressiou ui' 
temperature by evaporation, maybe held to explain the 
presence of a greater amount of cold than might oliior- 
wise have been fairly reckoned upon in ice-caves. 
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The idea of cold produced by evaporation Pictet took 
up warmly, believing that when promoted by rapid cur- 
rents of air it would produce ice in the summer months ; 
and he ‘thus explained what he understood to be the phe- 
nomena of glaci^res. But it will have been seen, from the 
account of the caves I have visited, that the glaci^res are 
more or less in a state of thaw in the summer; and 
M. Thury’s observations in the winter prove conclusively 
that they are then in a state of utter frost, so that the old 
belief with respect to the season at which the ice is formed 
may be supposed to have been exploded. The facts re- 
corded by Air. Scrope* would appear to depend upon the 
peculiar nature of rocks of volcanic formation; and I am 
inclined to think there is very little in common between 
such instances as he mentions and the large caves filled 
with ice which are to be found in the primary or secondary 
limestone. 

One of I)e Saussure’s experiments, in the course of his 
investigation of the phenomena and causes of cold cur- 
rents in caves, is worth recalling. He passed a current 
of air tliroiigh a glass tube an inch in diameter, filled 
with moistened stones, and by that means succeeded in 
nnhicing tiie temperature of the current from 18® C. to 
l:y and when the refrigerated current was directed 
against a wet-bulb thermometer, it fell to 14® C., thus 
sljowing a loss of 7®'2 F. of heat. No one can see 
miu‘h of limestone caverns without discovering that the 
surfai'os over which any currents there may be are con- 
strained to pass, present an abundance of moisture to re- 
fiigerate the currents ; and it is not unreasonable to sup- 
pose that the large number of evaporating surfaces, which 
currents passing through heaps of debris — such as the 
basaltic stones described on page 261 — come in contact 


* P.271. 
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with, are the main cause of the specially low temperature 
observed under such circumstances. 

Pictet’s theory, however, did not convince all those into 
whose hands his paper fell, and M. J. Deluc wrote against 
it in the Annales de Ghimie etde Physique of the same 
year, 1822.* Deluc had not seen any glaciere, but he was 
enabled to decide against the cold-current theory by a 
perusal of Pictet’s own details, and of one of the accounts 
of the cave near Besanpon. He objected, that in many 
case^ the ice is found to melt in summer, instead of form- 
ing then ; and also, that in the Glaciere of S. Georges, whicli 
Pictet had described, there was no current whatever. 
Further, in all the cases of cold currents investigated or 
mentioned by De Saussure, the presence of summer ice 
was never even hinted at, and the lowest temperatures 
observed by him were considerably above the fre<ziiig 
point. I may add, from my own experience, that on the 
only occasions on which I found a decided current in a 
glaciere — viz., in the Glaciere of Monthezy, and that i>f 
Chappet-sur-Villaz, — there was marked thaw in conneetion 
with the current. In the latter case, the channel from 
which the current came was filled witli water; and in tin* 
former, water stood on the surface of th(j ice. 

The view which Deluc adopted was one wliich I have 
myself independently formed ; and he would probably liav(‘ 
written with more force if he had been ac(|uainle<l with 
various small details relatingto the position and suiroumi- 
ings of many of the caves. The heavy cold air of winter 
sinks down into the glacidres, and the lighter warm air of 
summer cannot on ordinary principles of gravitation dis- 
lodge it, so that heat is very slowly spread in the caves ; 
and even when some amount of heat does rea<»h the ice, 
the latter melts but slowly, for ice absorbs fiO*" C. of 


♦ aoi. 113, 



THE CAUSES OF SUBTERRANEAN ICE. 297 

heat in melting ; and thus, when ice is once formed, it 
becomes a material guarantee for the permanence of cold 
in the cave. 

For this explanation to hold good, it is necessary that 
the level at which the ice is found should be below the 
level of the entrance to the cave; otherwise the mere 
weight of the cold air would cause it to leave its prison as 
soon as the spring warmth arrived. In every single case 
that has come under my observation, this condition has 
been emphatically fulfilled. It is necessary, also, that the 
cave should be protected from direct radiation, as the 
gravitation of cold air has nothing to do with resistance to 
tliat powerful means of introducing heat. This condition, 
also, is fulfilled by nature in all the glaci^res I have visited, 
excepting tliat of S. Georges; and there art has replaced 
tlu* protection formerly afforded by the thick trees which 
grew over the hole of entrance. The effect of the second 
lu)l(' in the roof of this glaci^re is to destroy all the ice 
which is within range of the sum A third and very neces- 
sary condition is, that the wind should not be allowed 
access to the cave ; for if it were, it would infallibly bring 
in heati'd air, in spite of the specific weight of the cold 
air stored within. It will be understood from my descrip- 
tions of such glacieres as that of the Grand Anu, of Mont- 
hezy, and the Lower Glaci^re of the Pre de S. Livres, how 
eoin[»letely sheltered from all winds the entrances to those 
are. There can be no doubt, too, that the large sur- 
faccis which are available for evaporation have much to do 
Avitli maintaining a somewhat lower temperature than the 
mc^an temperature of the place where the cave occurs. 
Tliis had been noticed so long ago as Kircher’s time 5 for 
among the. answers which his questions received from the 
miners of Herrengrund, we find it stated that, so long as 
mines are dry, the deeper they are the hotter ; but if they 
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have water, they are less warm, however deep. From the 
mines of Schemnitz he was informed that, so long as the 
free passage of air was not hindered, the mines remained 
temperate ; in other cases they were very warm. Another 
great advantage which some glacieres possess must be 
borne in mind, namely, the collection of snow at the 
bottom of the pit in which the entrance lies. This snow 
absorbs, in the course of melting, all heat which strikes 
down by radiation or is driven down by accidental turns of 
the wind ; and the snow-water thus forced into the cave 
will, at any rate, not seriously injure the ice. It is worthy of 
notice that the two caves which possess the greatest depth 
of ice, so far as I have been able to fathom it, are precisely 
those which have the greatest deposit of snow ; and the ice 
in a third cave, that of Month&y, which has likewise a 
large amount of snow in the entrance-pit, presents th«,‘ 
appearance of very considerable depth. The ydiattucli, it 
is true, which contains an immense bulk of ice, has no 
snow; but its elevation is great, as compared with that of 
some of the caves, and therefore the mean temperature of 
the rock in which it occurs is less unfavourahlc lo the 
existence of ice. 

I believe that the true explanation of tl»o curious phe- 
nomena presented by these caves iugcmcral, is to bo hamd 
in Deluc’s theory, fortified by such facts as thos(‘ wiiieh 1 
have now stated. The mean ternperatuni of tin* rt)(;k at 
Besan9on, where the elevation above the tlie sea is con:- 
parativelyso small, renders the temptation toaugge. r smm. 
chemical cause very strong. 

The question of ice in summer where thaw pn-vails in 
winter, may fairly be considered to have been eliminated 
from the discussion of such caves as I have scon, in spil<* 
of the persistent assertions of some of the peasantry. The 
observations, however, in caverns in volcanic formations, 
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and in basaltic debris^ are so circumstantial that it is im- 
possible to reject them ; and in such cases a theory similar 
to that enunciated by Mr. Scrope* seems to be the only 
one in any way satisfactory, though I have not heard of 
such marvellous results being produced elsewhere by 
evaporation. One observer, for instance, of the cavern near 
tlie village of Roth, in the Eiffel, found a thickness of 
3 feet of ice ; and in that case it was melting in summer, 
instead of forming. In some cases it has been suggested 
that the length of time required for external heat or cold 
to penetrate through the earth and rock which lie above 
the caves is sufficient to* account for the phenomenon of 
summer frost and winter thaw. Thus, it is said, the thick- 
ness of the superincumbent bed maybe such that the heat 
of summer only gets through to the cave at Christmas, and 
then produces thaw, while in like manner the greatest 
cold will reach the cave in mid-summer. But there is a 
fatal olijection to this idea in the fact that the invariable 
stratum — i.e.,the stratum beyond which the annual changes 
of extt rnal temperature are not felt — is reached about 
fiO feet below the surface in temperate latitudes,! while at 
tlie tropics such changes are not felt more than a foot be- 
l<u\ the surface. Humboldt calculated that in the latitude 
of central France the whole annual variation in tempera- 
tun* at a dej»th of 30 feet would not amount to more than 
oiH* degree.! 

♦ P. 271. 

t Pjiul)uisson estimated tho depth in question at from 46 to 61 feet, while 
Knptr^’r put it at 77 foot. 

J I )o Saupsuro found a variation of 2®*26 F. at a depth of 29*6 feet ; but 
tills was ill a well, where tlie influence of the atmosphere was allowed to 
liavo rth ot. Naturally, the fissures which there may be in the rock bup- 
rotinditip: a cave will increase the annual variation of temperature, by 
afiording means of easier penetration to the heat and cold. 

iSir it. Murchison’s cavern in Russia would seem to be entirely sui generis. 
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OH THE PBISHATIO STBUCTDBE OF THE ICE IN GUCI^BEF. 

It was natural to suppose that the prismatic structure 
which I found so very general in the glaci^res was the 
result of some cause or causes coming into operation after 
the first formation of the ice. On this point M. Thury’s 
visit to the Glaci^re of S. Georges in the spring of 1852 
affords valuable information, for at that time the coat- 
ing of ice on the wall, evidently newly fonneil, did not 
present the structure areolaire which he had observed 
in his summer visit to the cave. He suggests that, 
since ice is less coherent at a temperature of .32' 1'.- - 
which is approximately the temperature of tlu; iciM avt-s 
during several months of the year — than wlieii exjiosod 
to a greater degree of cold, its molecules will then l.etMiui; 
free to assume a fresh system of arrangement,* (Mi 
the other hand. Professor Faraday h.'is found that ice 
formed under a temperature some degrees below the ordi- 
nary freezing point has a well-marked cr 3 -stalline stnn - 
ture.f M. Thury suggests also, Jis a possibility, what I 
have found to be the c-ase by frequent observations, that 
the prismatic ice has greater power of resisting he.'it than 
ordinary ice; and on this supposition he accounts for the 

• The oontinned extrication of latent heat by ice, aa it is .'oolcd a fi w 
degraea below 32** F., appears to indicate a molecular change eubsopvui lo 
the first freesing.— PM. as quoted in the next note. 

t See the paper *On Liquid Difihston os applied to Analysis,' by tiip 
Uaster of die Mint (PM IWm*. 1861, p. 222), 



dr 1SB ICE nr CL^diftBis. iMi 

fact of hollow statBeUtes being foiui^ the Carem of 
S. Georges.* * * § At the commencement of the hot season, 
the atmospheric tmnperatnre of the glaci^res rises gradu> 
ally; and when it has almost readied 32” F., the prismatic 
change takes place in the ice, extending to a limited depth 
below the surface. The central parts of the stalactites 
retain their ordinary structure, and are {^r a time ex- 
posed to a general temperature rather above than below 
the freezing point; and thus they come to melt, the water 
escaping either by accidental fissures between some of the 
prisms, or by the. extremity of the stalactite, or by some 
part of the surface which has chanced to escape the pris- 
matic arrangement, and has itself melted under increased 
temperature.t 

M. Hericart de Thury describes the peculiar structure of 
tlie ice wliich he found in the Glaci^re of the Foire de 
Ftindeurle.J He found that the crystallised portions were 
very distinctly marked, displaying for the most part a six- 
sided arrangement; and in the interior of ahollow stalactite 
he found numerous needles of ice perfectly crystallised, 
the crystals being some triangular and some six-sided. He 
nils miiihle to detect any perfect pyramid.§ I have already 
qiiol ( d ( )l!(fsen’s observfvtions on the polygonal lining which 


• Cl 'll 1 1 . lire till' ilesorijition of ono of the hollow stalagmites I explored in 
I in* .Si'iKilltH‘11, p. 14(3. 

f has pointed out that, owing to the want of perfect 

lif.nutL^fiK'ity, some parts of a block of ice exposed to a tcmpeniture of32®F. 
will melt, wliih' othcra remain solid Tra)is. 18i38, p. 214). He also 
.'n rivt il ,ii the conclusion (p. 219) that heat could bo conducted through tlie 
.-ul>s(aii«*c of a mass, and melt portions of the interior, without risible pre- 
jmlu-o It) the solulity of the other piirts of the mass. 

j r/f ji MinrSf xxxiii. 167. See also an English translation of his 

.Kfonrit in the second volume of the 'Edinhiirgh Journal of Science, 

§ 1 1 is to be hoped that the accuracy of his scientific descriptions exceeds 
that of his topographical information ; for he states that the glaci^re is two 
b from V'lilenco, whereas it cost me six hours* drive on a level road, and 
five and a half liours* walking and climbing, to reach it from that town. 
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lie saw on the surface of the ice in the Surtshellir. The 
French Encyclopaedia * relates that M, Hassenfratz saw 
ice served up at table at Chambery which broke into hexa- 
gonal prisms; and when he was shown the ice-houses 
where it was stored, he found considerable blocks of ice 
containing hexahedral prisms terminated by corresponding 
pyramids. 

In vol. XV. (New Series) of the American Journal of 
Science, f an extract is given from a letter describing the 
‘ Ice Spring ’ in the Rocky Mountains, which the moun- 
taineers consider to be one of the curiosities of the great 
trail from the States to Oregon and California. It is situ- 
ated in a low marshy ^ swale ’ to the right of the Sweet- 
water river, and about forty miles from the South Pass. 
The ground is filled with springs; and about 18 inches 
below the turf lies a smooth and horizontal slan t of ict‘, 
which remains the year round, protected by tin; soil and 
grass above it. On July 12th, 1849, it was from 2 to 
4 inches thick ; but one of the guides stated that lu* I»ad 
seen it a foot deep. It was perfectly clear, and di>pO'<e«l 
in hexagonal prisms, separating readily at tlu* natural 
joints. The ice had a slightly saline ta^te, + the ground 
above it being impregnated with salt, and the wator m ar 
tasting of sulphur. The upper surface of th«‘ .^tr.inmi •>!' 
ice was perfectly smooth. 

In PoggendorflF’s ( 1841, Ph'ganzsi>and, 

— Boue, an old offender in that way, says I84iy) ih. ir i 

* Branch Physique, article Ghice, 
tP. 146 (an. ISaS). 

X Dr. Lister exporiraontod on sea-wator in Den mbi r ! r.s 1 f /7, , , \ \ v 

836), and found that though it tfx>k two iiightHto fnrzo, it u.i> ircj. li h.mi 
when once frozen than common ice, lasting for tlirr.*.fjti.trUas *1 ..li Km 
under a heat which meltfsl 100 tinu's its bulk of eojunnoi in* .a ..n, ,-. li 
waa marked with oblong squares, and had a salt tjisfo. b'r jbnuMl b. rn 
water with an admixture of sulphuric acid is said to asMuiic a 
appearance. 
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an account of ice being found in the Westerwald, near the 
village of Frickhofen at the foot of the Domburg^ among 
basaltic debris about 500 feet above the sea.* Commencing 
at a depth of 2 feet below the surface, the ice reaches 
from 20 to 22 feet farther down, where the loose stones give 
place to dry sand. The ice is in thin layers on the stones, 
and is deposited in the form of clear and regular hexa- 
gonal crystals. The lateral extent through which this phe- 
nomenon obtains is from 40 to 50 feet each way, and is 
greater in winter than in summer. As in other cases that 
liave been noticed in basaltic debris, the snow which falls 
upon the surface here is speedily melted. The Allgemeine 
Zcituiig (1840, No. 309), from which the account inPog- 
g(*iHlorff is taken, suggested that the melted snow-water 
whicli would thus run down among the interstices would 
readily freezti below the surface, while the heavy cold air 
of winh'r woidd be stored up at the lower levels, and the 
])oor ccniducting powers of basaltic rockf would favour its 
permanence through the summer. The temperature of 
tlie cold current which was perceptible in the parts of the 
in.Mss of debris where the ice existed was 1®R. (34®*25 F.). 
Xotliing but a few lichens grow on the surface of the 
debris. 

Thest? are, I think, all the references I have met with to 
tlK‘, prismatic structure of subterranean ice. But there is 
an inttM'esfing account in Poggendorff^s Annalen^ J by a 
private \ofichor in Jena, of the crystalline appearance of 
i( (‘ umler slow thaw near that town. In the winter of 
1 8 10, tlK‘ Siuile w\as frozen, and the ice remained unbroken 
till tin? middle of January, when the thermometer rose 


* So(‘ nlso a pamphlet entitleii Das unterirdische Eitfeld bei der Domhurg 
am SiidUrhrn Fusutc des Westerwaldis, by Thoma of Wiesbaden (32 pages, 
a map of the district), published in 1S41. 

t But see page 262. ^ Iv. (an 1842), 472. 
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suddenly, and the river in consequence overflowed the 
lower grounds, and carried large masses of ice on to the 
fields, where it was left when the water subsided. On the 
20th of January the thermometer fell again, and remained 
below the freezing point till the 12th of P^ebruary : 
some of the ice did not disappear till the following 
month. 

When the ice had lain a short time, cracks appeared on 
the surface exposed to the sun, and spread like a network 
from the edges towards the centre of the surface. At first 
there was no regularity in the connection of these lines, 
and the several meshes were of very different sizes. After 
a time, the larger meshes split up into smaller, and the 
system of network was found to penetrate below the sur- 
face, the cracks deepening into furrows, which desceiidod 
perpendicularly from the surface, and divided the ic(^ into 
long thin rhomboidal pillars. The surface-(?nd of sonn* «>t‘ 
these pillars was strongly marked with right lini's paralh l 
to one of the sides of the mesh, and it was fouTid that 
there was a tendency in the ice to split down planes through 
these lines and parallel to the corresponding siih'-phuie. 
Parallel to the original surface of the iiiash of ie«*, the pil- 
lars broke off evenly. The side-planes lja«l a rounded, 
wrinkled appearaneo ; and tlieir mutual ineiinat ions a. 
far as could be determined — were from !().> to 1 l.V. nnvi 
from 66® to TS*’. When these iee-pillars wt n- e\aniin< o 
by means of polarise<l light, they were found to pn- i . 
a feeble double-refracting pow<^r. 

Tlie writer of the article in Poggendorff Migge^js a opii 
tion which he wtiS not sure howto answer: Is lhi^^^^>[n a;- 
ance in correspoudenco with file original formatioii oi |!,«- 
ice, or does it only appear und<;r slow thaw y 

It is worthy of remark, that from the 1st to th<‘ 11th oj' 
February the thermometer was never higher tliaji 
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and during that time fell as low as 21® below zero, i.e. 43® 
below the freezing point. 

Professor Tyndall has informed me that in the winters 
of 1849, 1850, 1851, he found the banks of a river in Ger- 
many loaded with massive layers of drift-ice, in a state of 
thaw, and was struck by the fact that every layer displayed 
the prismatic structure described above, the axes of the 
prisms being at right angles to the surfaces of freezing. It 
may be, he adds, that this structure is in the first place 
determined by the act of freezing, but it does not develop 
itself until the ice thaws. 

M. Hassenfratz observed an appearance in ice on the 
Danube at Vienna* corresponding to that described at 
.Jena. Ife gives no information as to the state of the 
weatlier or tlie temperature at the time, nor any of the 
ciroumstancos under which the ice came under his notice. 
One of the masses of ice wliich he describes was crystal- 
lised in j)risrns of various numbers of sides : of these prisms 
the gr('ater part were hexahedral and irregular. Ahother 
inass was composed of prisms in the form of truncated 
j>yrainids; and in another he found quadrilateral and 
nctahotlra-I prisms, the former splitting parallel to the faces, 
and also truncated pyramids with five and six sides. He 
adds, that lie bad frequently seen in the upper valleys 
tiil'is of ice growing, as it were, out of the ground, and 
si rial cd ext(‘rnally, but had never succeeded in discovering 
a,ny intta nal organisation, until one evening in a time of 
lliaw, wlicn he found by means of a microscope that the 
striated tufts of ice had assumed the same structure 
on a small scale as that which he had observed on the 
I >;inube. 

A h'renchman who was present in the room in which the 

♦ Journal de Physique, xxvi. (an 1785), 34. 

X 
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Chemical Section of the British Association met at Bath, 
and heard a paper which I read there on this prismatic 
structure, suggested that it was probably something akin 
to the rhomboidal form assumed by dried mud ; and I have 
since been struck by the great resemblance to it, as far as the 
surface goes, which the pits of mud left by the coprolite- 
workers near Cambridge offer, of course on a very large 
scale. This led me to suppose that the intense dryness 
which would naturally be the result of the action of some 
weeks or months of great cold upon subterranean ice might 
be one of the causes of its assuming this form, and the 
observations at Jena would rather confirm than contradict 
this view : competent authorities, however, seem inclined 
to believe that warmth, and not cold, is the producing 
cause.* 

Professor Tyndall found, in the course of his experi- 
ments on the discs and flowers produced in the interic^r of 
a mass of ice by sending a warm ray through the mass, 
that the pieces of ice were in some cases traversed by 
hazy surfaces of discontinuity, which divided the appa- 
rently continuous mass into irregular prisniaTii? s(‘gments. 
The intersections of the bounding surfaces nf tln se seg- 
ments with the surface of the slab of ice formed a vi*rv 

* In looking through Hom»* oar]/ roliim*'** of tho 
actioTiSf I found an ‘ Kxtnu't of a r wriffr ii by Mr. AivwU 

(September 1668), concerning the Icy and IdirystaJIin Mounlaiu. of Jb Im fia. 
called the Glotscher, English’d out of Latin * (/V///. Trnn \ i\. S ji. hirh .it 
first looked something like an jussertion of the prismatic .strucl r*’ -.f ict* ori a 
large scale. The English version is as follow's: — *The .miow ot lu d \»\ the 
heat of the summer, other snow being fain within a little w ! ilr afu r. .jud 
hardened into ice, which by little and little in a long trad of ti..., dcpurniing 
itself turns into a stone, not yielding in hardness and ch arn*'s.s u, chfy.-.ialh 
Such stones closely joyned and compaet<-d togetlit r eotnpose a whoh- rnoun* 
tain, and that a veiy firm one; though in summer-} im<> the eoun fry- 
people have observed it to burst asunder with great eracking, thunder- 
like/ 
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irregular network of lines.* I am inclined, however, to 
think that the irregularity in these cases proved to be so 
much greater than that observed in the glaci^res, that this 
interior prismatic subdivision must be referred to some 
different cause. 

* See the woodcut illustrating Professor Tyndall’s remarks in the 148th 
volume of the Thilosophicd Transactions (1868, p. 214). 
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CHAPTER XIX. 

ON THE MEAN TEMPEBATUHE OF THE BEGIONS IN WHICH 
THE GLACI^BES OCCUB. 

Many interesting* experiments have for long been carrie<l 
on with a view to determine the mean temperature at 
various depths lielow the surface of tlie earth. Tlu' c‘«)n- 
striiction of Artesian wells has alford(»d useful opporf uni- 
ties for increasing the amount of our knowNslge o?i 
subject; and the well at Prt*gny, m*ar (ien<‘va,* and tin* 
Monk Wearmouth coal-mim‘s, as observed by Pr<)fe>Mi/ 
Phillips while a fresh shaft was being suijk,t iiave >u|>plit d 
most valuable facts. Without euUu'ing into any tleiail, 
whicli would be an unnecessary trouble, it tnay lx* >tatMi 
generally, that, under <irdiiiary eimun^tanci 1 ' 1*’. oi 
temperature is gaiu<‘d for (;v<u*y oO or tIO fn l i»t il 

descent into tlie interim* of the oarth. I (Uily oio. 

with one account <jf an <ixp«-rinient mado in a hoi i/.oni i'. 
direction, and it is curious that lla* law of tlir int o ;i «r nj' 
temperature then observed scanned to be vrj v ina. h tin 
same as that determined by the mean of tlie vm f avd ..h. i 
rations. Poussingaidt J found sevrual hori/.airal adit., m 
a precipitous face of porphyrilic syenite atnong ilio nK-fui- 
tains of Marmato. In one of tliese .-ulits a g.dh n r.dih • 
Cruzada, at an elevation of 1,460 menes - li*- found a i 

^ Bischof, Vhysicnl Jfescarckf’a, 189. 

t Philosophical Magazine^ v. 416 (18»34). 

X Annales de Chwm ct de Physique, b'ii. 240. See 136 
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increase of 1® C. of mean temperature for every 33 metres 
of horizontal penetration, or, approximately, 1® F. for 60 
feet. * 

Again, observations have been made, in various latitudes, 
of the decrease of temperature consequent upon gradual 
rising from the general surface of the earth ; as, for in- 
stance, in the ascent of mountains. Speaking without 
any very great precision, but with sufficient accuracy for 
ordinary purposes, 1® F. is lost with every 300 feet of 
ascent.t It is evident that this decrease will be less rapid 
where the slope of ascent is gradual, from such considera- 
tions as the angle at which the sun’s rays strike the slope, 
and the larger amount of surface which is in contact with 
a stratum of atmosphere of any given thickness. 

With these data, it is easy to arrive at some idea of the 
probable mean temperature of the rock containing several 
id’ the glacieres I have described. The elevation of some 
of them has not been determined with sufficient accuracy 
to make the results of any calculation trustworthy ; but 
four ('uses may be taken where the elevation is known — 
namrly, tlie Glaci^ires of S. Georges, S. Livres, Monthezy, 
and the Schafloch. If we take as a starting point the 
mean temperature of the town of Geneva, which has been 
ihdermined at 49®-oo F., the elevation of that town being 

♦ Tlu* English edition of Uischof affords here a proof of the danger of 
lVrr|iu‘iit olmngos from ono scale to another. Bischof in the first instance 
rendered Boussingault into degrees E4aumur, and this was in turn reduced 
In degrocs l'\ilirenln it ; the result being that the authorised English edition 

his book gives F. for 127*5 feet, which does not come within 10 feet 
of Buusslngault’s statement. 

f M. Thury calculates a decrease of 1® C. for every 174 metres between 
(leneva and S. Bernard, which is less than the decrease given in the text, 
lie arrivets at this conclusion by correcting the mean temperature of Geneva 
from 9 C., the observed mean of eighteen years, to 9^*9 C., in conse- 
(pience of supposed local causes, which unduly depress the temperature of 
Genova. With the mean 8^*9 C. a result nearly in accordance with that of 
the text is obtained. 
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nearly 1^00 feet, we obtain the following approximate 
results for the mean temperature of the surface at the 
points in question : — 


S. Georges 
S. Lirres (Lower) 
SchaHoch • 
Month^zy 


40®-22 Fahr. 
38®-66 „ 

33®-88 


The law of decrease of temperature enunciated by 
M. Thury gives a higher mean temperature for the surface 
of the earth in these places^ as in the following table : — 


S. Georges 
S. Livres 
Schafloch 
Monthezy 


410*8 Fahr. 
400-1 „ 

350-0 „ 

420-5 


If any certain information could be obtained of tiu* 
elevation of the Abbey of Grace-Dieu, I am sure tliat a 
result more surprising than that in tlie case of the (ila- 
ci^re of Month&y would appear. Tin? (^levatiun of tlit 
floor of the church in the citadtjl of H(,*sanf;i)ii is ‘M)7'7 
metres, and the plateaii on the north side of the town of 
Baume-les-Dames is 531 '9 metres. I am inclinf*fl to think, 
from the look of the country, that the latb/r posso.sses mucii 
the same elevation as the valley in which the Al»hey lio> ; 
and in that case we should have comparatively a very hi^h 
mean temperature for the surfac(t in the neighhouiimotl 
where the glaciere occurs. 

But if these are the mean temperatures of tie* surfae< . 
the natural temperatures of the caves theinselv< s >h.»ul(l lx 
still higher, on account of the allow'ance to 1 m^ made for 
increase of temperature with descent into the interior ot 
the earth. This element will very materially affect om 
calculations in such a case as the lower part of the ice iii 
the Glaciere of the Pr4 de S. Livres, and the strange sug- 
gestive beginning of a new ice-cave 190 feet below the 
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surface, on the Montague de I’Eau, near Annecy. In any 
open pit or cave, the ordinary atmospheric influences find 
such easy access, that the temperature cannot be expected 
to follow the law observed when perforations of small bore 
are made in the earth, as in the case of the preliminary 
boring before commencing to dig a well;* but the two 
glaciates mentioned above are so completely protected in 
their lowest parts, that they may be treated as if they 
were isolated from external influence of all ordinary kinds; 
and it may fairly be said that the mean temperature there 
ought to be considerably higher than at the surface. 

It is not very likely that the results of the above calcula- 
tions are strictly in accordance with what a careful series of 
observations on the spot might show. The distance between 
Geneva and the Glaci^res of S. Georges and S. Livres is 
sufficiently small to make it probable that the reality is 
not very for different from the calculated temperature; 
but the other two caves are comparatively so far off, that 
the temperature and elevation of Geneva are not very safe 
data to build upon. 

• Phillips found, in the course of his investigations in the Monk 

WranntMith nune.*^, some hundreds of yards below the sea, that when a new 
fact* of rock wwn -xposed, its temperature was considerably higher than that 
of I he gallt ry or .shaft in which it lay. In some cases the difference amounted 
lo \) and U) dfgrcivs. The rock soon cooled down to an agreement with the 
surrounding temperature. 
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i\r. Tiil'rt's ob.scrvations during his winter visit to the Glaciere of 
S. Cloorgos are so curious and valuable, that I give the principal 
results of them here. 

It will be reinem])ered that this glaciere consists of a roomy 
oave, 1 1 () ieet long and CO feet high, with two orifices in the 
higlier part of the roof, one of which is kept covered with the trunks 
of tr(H‘s to shut out tlie direct radiation of the sun. A little 
thought suggested to M. Thury that the cold in the cave in mid- 
winter would most probably be greater than the external cold of 
the day, and less than that of the night ; so that there should be a 
time in the later evening when a column of colder and heavier 
air would begin to descend through the hole in the roof. To 
tost the correctness of this supposition, he took up his abode in 
the cavern for the evening of the 10th January, 1868, with a 
lighted candle* The fiame burned steadily for some time ; but at 
7.1G p.M. it began to flicker, and soon inclined downwards through 
an angle of about 45^ ; and when M. Thury placed himself under the 
principal opening, the fiame was forced into an almost horizontal 
position. At 8 P.M. the current of air had all but disappeared. 
'^Tliis violent and temporary disturbance of equilibrium was a 
matter of much surprise to M. Thury ; for he had naturally ex- 
jM*etKl a quiet current downwards, continuing through the greater 
part of the night. 

At 7. 1C p,.M. the external temperature was 23*9® F., and the 
tempeniturc of the atmosphere in the cave at the same time was 
30®-88 F. so that there is no wonder the current of air should be 
strong. It is veiy difiicult to say, however, why it did not com- 
mence much earlier, considering that the external air must have 
been licavier tlian that in the cave long before 7 o’clock. M. 
Thuiy refers to the mirage as a somewhat similar instance, that 

*■ This was given by a thermometer only placed in the cave at 7 P.K., and 
by construction not very sensible. 
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phenomenon being explained by the suppo&dtion that atmosphmc 
layers of different temperatures lie one above another in clearly- 
defined strata. He suggests, also, that as the heavier air tends to 
pass down into the cave, the less cold air already in the cave tends 
to pass out; and the narrow entrance confining the struggle 
between the opposing tendencies to a very small area, the weaker 
initial current is able for a time to hold its own against the 
intruder. On this supposition, it is ea^ to see that when the 
rupture does occur it will be violent. 

The next day, M. Thury arrived at the glaci^jre at 0.50 a.m. 
He had determined, in the summer, that the temperature of the 
cave was invariable, at any rate through the 3^ hours of his visit 
(from 7.30 to 11 A.M.) ; but his winter experience was very dif- 
ferent. The following are the results of his observations. 

In the cave: — 


January 9, 

at 

7.16 p.M.» 

30°*881 Fahr. 

it 

a 

7.20 „ . 

29^-73 

it 

ft 

7.27 „ 

27'" 5 

tt 

}> 

7.50 „ 

2r>^S3t .. 

January 10, 

at 

10.12 a.m. 

23'()Sl 

ft 

11 

10.30 „ 

23- '0 

it 

„ 

11,20 „ 

2r-i)>2 

it 

>♦ 

12.14 P.M. 

21-131 „ 

it 

if 

1.30 „ 

21 ''33 

li 

if 

2.30 „ 

21 ''•381 

„ 

it 

3.1 4 „ 

21'^-S 

tt 

it 

4.0 „ 

23"' 112 


Supposing the weather to have been inindj the vane- oji f1,e Or) 
and 10th of January, as M. Thury’^ account »'ern< to iiy, tin ri 
is something very strange in the great difren uc* b, j\wM u il,, 
temperatures registered at 4 p.m. on the one day. .-uai at T.h* 
on the other. 

The external ternpenatun'S at the n)oTir]i (/f the * a’. < \v« 

follows : — 

January 10, at 10.63 A.M. . , . i'.ilu-. 


11 

it 

11.14 „ 




20 -:isi 

it 

It 

11.46 „ 




28 '•0 1 

It 

it 

12.32 P.M. 




27'^-911 

It 

it 

1.12 „ 




30=’*0 1 1 

it 

II 

3.3 „ 





it 

It 

3.56 „ 





It 

It 

4.26 „ 

. 



2rP‘2n 


* The moment when the disturbance of the atmosphere oonunciiccd. 



AfePENDK. 


815 


Tie minimum temperature of the externd air during the night 
of January 10 — 11 was 18®*392 F., and that of the glaci^re 
19®*76 F.* During the preceding night, the minimum in the 
cave was 22®*442 F., which may throw ^me light upon the dif- 
ference between the temperatures at 7.16 p.m, on the 9th, and at 
4 p.M. on the lOth. 

M. Thury bored a hole, of about 10 inches in depth, in the 
flooring of ice, and placed a thermometer in it, at 12.25 p.m., 
closing it up with cotton. At 2.55 p.m., and at 4.7. p.m., the 
thermometer marked the same temperature, namely, 26®*24 F. 

M. Thury’s views on glaci^res in general, based upon the details 
of the three which he has visited, are much the same as those 
wliich I have expressed. He has, however, more belief than I in 
* cold currents.’ 

* j\I. Thury gives— 4°-62 C. as the minimum in the glaci^re during the 
night in question ; but on the next page he gives— 6°*8 C. (=19®* 76 F.). It 
is evident, from a comparison with other details of his observations, that the 
latter is the correct account. 
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